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PUBLISHER'S LETTER 


Computers can be a 
fire hazard 


Yes, computers can be a fire hazard. 
There have been a number of serious do- 
mestic fires reported in the media recently 
and these have pointed up the risk of leav- 
ing computers on and unattended for long 
periods. My advice to anyone with a com- 
puter is don't leave it on any longer than 
necessary. This applies equally to com- 
puters used at home and in industry. 


I am amazed at the number of compa- 
nies who leave their computers running all the time, whether anyone is on the 
premises or not. Maybe they do this because of a belief that computers are more 
reliable if left running continuously but they are mistaken. It is bad practice, 
from a number of points of view. First, there is the considerable cost of running 
these machines all day, every day. Even if there was an improvement in 
reliability, the cost of the energy to run each computer continuously would 
easily outweigh the cost of a breakdown. 

Second, the longer computers are left running, the sooner they will fail and 
this applies particularly to the monitor and to hard disc drives which run all the 
time, whether there is hard disc activity or not. Third, the longer a computer is 
left running, the more likely it is to experience a power interruption or worse, a 
voltage surge. Such events can easily cause damage. 

Think about the occurrence of thunderstorms. They usually occur in the late 
afternoon or evening and they often cause blackouts or power surges. The risk is 
greatly increased if the machine is connected to a telephone line via a modem. 
Many fax machines and modems are damaged during thunderstorms, and so are 
computers. 

If it is good practice to disconnect your computer during a thunderstorm, 
particularly if it has a modem connected, then it is also good practice to have 
computers turned off and disconnected, while no-one is on the premises. If the 
computer is disconnected, it can't be damaged by power surges and it certainly 
can't catch fire and cause the premises to be burnt down. If a computer must be 
left running all the time, then the monitor should be turned off when not needed. 

Colour TVs are a known fire risk in homes and should not be left running 
unattended for long periods. They should not even be left оп standby for long 
periods, because of this risk. And nor should computers. As with colour TVs, 
they employ switchmode power supplies which are directly connected to the 
240VAC AC mains, and their monitors employ high voltage (EHT) supplies 
which can arc over and start a fire. 

By all means, leave your computer on during the day, even if you are using it 
only intermittently. But don't trust it when you are not there. Turn it off. 


Leo Simpson 


WARNING! 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All such projects should be 
considered dangerous or even lethal if not used safely. Readers are warned that high voltage wiring should be carried out according to the 
instructions in the articles. When working on these projects use extreme care to ensure that you do not accidentally come into contact with mains 
AC voltages or high voltage DC. If you are not confident about working with projects employing mains voltages or other high voltages, you are 
advised not to attempt work on them. Silicon Chip Publications Pty Ltd disclaims any liability for damages should anyone be killed or injured while 
working on a project or circuit described in any issue of SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be 
covered by patents. SILICON CHIP disclaims any liability for the infringement of such patents by the manufacturing or selling of any such 
equipment. SILICON CHIP also disclaims any liability for projects which are used in such a way as to infringe relevant government regulations 
and by-laws. 

Advertisers are warned that they are responsible for the content of all advertisements and that they must conform to the Trade Practices Act 1974 
or as subsequently amended and to any governmental regulations which are applicable. 
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HEWLETT PACKARD 
333A Distortion 
Analyser 


* measures distortion 5Hz- 
600kHz 

* harmonics up to 3MHz 

* auto nulling mode 

* high pass filter 


$875 


BALLANTINE 
6310A Test Oscillator 


* 2Hz-1MHz frequency 
range 

* digital counter with 5 digit 
LED display 

* output impedance switch 
selectable 

* output terminals fuse 
protected 


BWD 
820 Oscilloscope 


* bandwidth 
D6-25MHz 

* dual trace/ 
Ch1 & Ch2/ 
alternate/ 
chop 

* timebase 
200ns to 


HEWLETT PACKARD 


HEWLETT PACKARD 


HEWLETT PACKARD 


20060 Audio Oscillator | 3400A RMS Voltmeter |5328A Universal Counter 


* 5Hz to 600kHz 
* 5 ranges 

* 10V out 

* balanced output 


BALLANTINE 


3440A Millivoltmeter 


* true RMS response to 30mV. 


* frequency coverage 
10kHz-1.2GHz 

* measurement from 
100uV to 300V 

* stable measurement 

* accuracy +1% full scale 
to 150MHz 

* list price elsewhere over 
$5500 


$795 


TEKTRONIX 
465M Oscilloscope 


1s/cm in 21 switched ranges| * 100MHz bandwidth 


* x1 & xb magnification 
* TV sync 
* large 10 x 10cm display 


$410 


* 2-channel display mode 
* trigger - main/delay sweep 


* coupling AC, DC, LF rej, HF rej 


$1050 


* voltage 
range 
1mV to 
300V full 
scale 12 
ranges 

* bB range - 
72dBm to +52dBm 

* frequency range 10Hz to 
10MHz 

* responds to rms value of 
input signal 


$475 


ременным 


WAVETEK 2001 Sweep/ 


Signal Generator 


* 0.5-1400MHz (3 bands) 

* operating modes AF, CW, 
Start/Stop 

* Harmonic markers at 1, 10 
& 50MHz intervals 

* 1kHz square wave mod. 

* complete with carry 
handles 

* units as new 


$1250 


TEKTRONIX 
7603 Oscilloscope 
(military) 


* mil spec 
AN/USM 
281-C 

* triggers to 
100MHz 

* dual trace 

* dual timebase 

* large screen 


$650 


NEW EQUIPMENT 


SAMPO 
The name that means quality 


LODESTAR 
Affordable Laboratory Instruments 


Se 


* allows frequency 
measurements to 
500MHz 

* HPIB interface 

* 100ns time interval 

e Т.|. averaging to 10 ps 
resolution 

* channel C @ 50ohms 


$695 


FLUKE 
8840A Multimeter 


* fully programmable 
5% digit multimeter 

* 0 to 1000V DC voltage 

* 0.005% basic accuracy 

* high reliability/self test 

* vacuum fluoro display 

* current list $1780 


$695 


TEKTRONIX 
FG504/TM503 40MHz 
Function Generator 


* 0.001Hz-40MHz 
* 3 basic waveforms 
* built-in attenuator 
* phase lock mode 


$1290 


HEWLETT PACKARD 
5340A Microwave 
Counter 


* single input 10Hz - 18GHz 

* automatic amplitude 
discrimination 

* high sensitivity -35dBm 

* high AM & FM tolerance 

* exceptional reliability 


$1950 


RACAL DANA 
9500 Universal ' 
Timer/Counter 


* frequency range to 100MHz 
e auto trigger 

* A & B input controls 

* resolution 0.1Hz to 1 MHz 

* 9-digit LED display 

SClEEE 

* high stability timebase 

* C channel at 50 ohms 


$350 


TEKTRONIX CF/CD 
SERIES 


CFC250 Frequency Counter: $270 


AWA F240 Distortion & Noise Meter 
AWA G231 Low Distortion Oscillat 


EATON 2075 Noise Gain Analyser 
EUROCARD 6 Slot Frames 

GR 1381 Random Noise Generator ... 
HP 180/HP1810 Sampling CRO to 1 
HP 333A Distortion Analyser 


HP 400EL AC Voltmeter ... 

HP 432A Power Meter C/W 

HP 652A Test Oscillator ... 

HP 1222A Oscilloscope D 

HP 1740A Oscilloscope DC-100MHz 


Frequency Counter 
1000MHz High 
Resolution 
Microprocessor 


Design CN3165 

* 8 digit LED display 

* Gate time cont. 
variable 

* At least 7 digits/ 
second readout 

* Uses reciprocal 
techniques for low 


HP 3406A Broadband Sampling Voltme 

НР 52451/5253/5255 Electronic Counter 

HP 5300/53024 Universal Counter to 50MHz .... 
НР 5326B Universal Timer/Counter/DVM ..... 
HP 7404A/174014 Four Channel Recorder .. 
HP 8005А Pulse Generator 20MHz 3 Channel 


HP 86908/8698/8699 400KHz-4GHz Sweep 05 
MARCONI TF2300A FM/AM Mod Meter 500KHz: 


| Su 
PS303D Dual 
Output Supply 

* 0to 30V and 0 to ЗА 

* Four output meters 

© Independent or 
Tracking modes 

* Low ripple output 


$405 « Tax 


PS305D Dual 
Output Supply 


$$1-2360 60MHz 
Dual Trace Dual 
Timebase CRO 

* 60MHz dual tracé, dual 
trigger 

* Vertical sens. 1mV/div. 

* Maximum sweep rate 
5ns/div. 

* Built-in component tester 

* With delay sweep, single 
sweep 

* Two high quality probes 


$1095 + Tax 


PS303 Single 
Output Supply 
* 0 to 30V and 0 to ЗА 
* Two output meters 
* Constant current/ 
voltage 
* Low ripple output 


MARCONI TF2500 AF Power/Volt Meter 
SD 60548 Microwave Freq Counter 20Hz-18GHz .... 
SD 6054C Microwave Freq Counter 1-18GHz 
TEKTRONIX 453 Oscilloscope DC-50MHz ... 
TEKTRONIX 465 Oscilloscope DC-100MHz . 
TEKTRONIX 475 Oscilloscope DC-200MHz . 
TEKTRONIX 2235 Oscilloscope DC-100MHz 


$250 « Tax 
Р$305 Single WAVETEX 143 Function Generator 20MM — 


Output Supply RADIO COMMUNICATIONS TEST SETS: 
frequency resolution * (to 30V and 0 to 5A * (to 30V and 0 to 5A 


$315 + Tax $455 + Тах $285 + Тах 


MACSERVICE РТУ LTD 


Australia/s Largest Remarketer of Test & Measurement Equipment 
20 Fulton Street, Oakleigh Sth, Vic., 3167 Tel: (03) 9562 9500 Fax: (03) 9562 9590 


** Illustrations are representative only 


MARCONI 29554 .. 
SCHLUMBERGER 4040 .... 


_ Electronically-controlled 
system for EFI engines 


Traditional LPG conversions of EFI engines 
involve fitting a simple carburettor to the air 
intake system & bypassing the fuel injectors 
during LPG running. This new system feeds 
the LPG to the fuel injectors & features an 
advanced electronic control unit. 


By JULIAN EDGAR 


Aftermarket LPG (liquid petroleum 
gas) systems for cars have been avail- 
able for many years, with both Ford 
and Holden now also offering factory- 
fitted systems. However, the technol- 
ogy used in converting a petrol engine 
to run on LPG has been fairly basic. 

Until recently, there has been no 
use of mixture-monitoring feedback 
loops, although the design rules now 
state that the emissions level from a 
petrol engine must not be degraded 
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by the conversion to gas. Аз a result, 
the oxygen sensor is used on current 
systems as a control input. 

Even systems that are factory-fitted 
to EFI vehicles use a traditional con- 
verter (which changes the LPG from a 
liquid to a gas) and a mixer (essen- 
tially a simple carburettor) which adds 
the gas to the intake airstream ahead 
ofthe throttle butterfly. In other words, 
no use is made of the fuel injectors or 
other mechanical elements built into 


the EFI engines used in these vehi- 
cles. In addition, the electronic con- 
trol methods used for LPG fuel meter- 
ing tend to be far simpler than those 
employed for petrol injection systems. 
Now, however, a South Australian 
company has introduced new tech- 
nology which is said to overcome 
many of these deficiencies. The com- 
pany, Liquiphase Management Pty 
Ltd, has developed a new system 
which uses full electronic control to 
inject LPG in liquid form through the 
factory-fitted petrol injectors. Their 
system is currently only available for 
Falcons but development of a Holden 
V6 system is also under way, with 
others likely to follow. 
Improvements over traditional LPG 
systems are claimed in the areas of 
power, economy and starting. In fact, 
Liquiphase has chassis dynamometer 
sheets which show an improvement 
in power over the same-engine run- 


The LPG tank mounts 
in the conventional 
boot location & differs 
only slightly from any 
other automotive LPG 
tank. 


LPG 


ning on petrol! Given that there is . ee : 
almost universally a power decrease Unlike other LPG systems, the Liquiphase design uses an in-tank fuel pump, 
when running on LPG as compared to which can be seen in this cutaway view. Based on an EFI petrol pump usually 


petrol, the latter point is quite intrigu- used in Magnas, this operates at 250kPa above tank pressure. 


ing. 


Mechanical layout 


Starting at the rear of the car, the 
Liquiphase system differs from a tra- 
ditional LPG system by using a pump 
within the boot-mounted LPG cylin- 
der. Normally fitted to the electronic 
fuel injection system used in Magnas, 
the roller-cell pump is submerged 
within the liquid and increases the 
fuel pressure to 250kPa above the tank 
pressure (which varies depending 
upon temperature). The other major 
difference in the tank is the provision 
for a return line, as found in EFI pet- 
rol systems. 

Under the bonnet, the system looks 
quite unlike a conventional LPG sys- _ 
tem. Two new fuel rails are used, the Differences from other LPG tanks include the provision of a return fuel line & 
top fuel rail supplying the injectorsin the use of a flanged fitting to allow the insertion & removal of the fuel pump. 
the conventional manner but having 
more plumbing connections. The bot- 
tom fuel rail uses collars which fit 
around the base of the Ford injectors, 
with the fuel flowing through a slot 
which is cut into the bottom section 
of the injector for this purpose. The 
LPG (in liquid form) is then sprayed 
through the injector's nozzle each time 
it opens. 

This method of "bottom feeding" 
the fuel injectors is necessary to pre- 
vent fuel vaporisation. If top-fed to 
the injectors in the conventional man- 
ner, the LPG can vaporise as it passes 
around the relatively warm solenoids. 

Any LPG which is surplus to the | 
engine's requirements flows out An in-line filter is used to prevent small particles blocking the injectors. Unlike 
through the top of the injectors and а conventional EFI filter, this must operate at the very high pressures associated 
into the upper fuel rail. This fuel then with a gas system. 
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КООШ : 
sus 


Two ECU-controlled solenoids, two mechanical one-way 
valves & two fuel rails are used in the Liquiphase LPG 
system. Fuel rail pressure & temperature sensors are also 
fitted to provide inputs to the new ECU. 
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Above: The additional equipment required by the 
Liquiphase LPG injection system is positioned near to 
the stock injector location. The gas converter & mixer of 
a conventional LPG system are absent. 


circulates back to the LPG tank via two one-way check 
valves. 

Conversely, when the car is running on petrol, the fuel 
is supplied to the injectors via the conventional top feed 
points by the upper fuel rail. As a result, the upper fuel 
rail is not solely a “petrol rail" and, in fact, there are times 
when the flows of fuel actually mix. This occurs during 
the change-over from LPG to petrol, for example. 

Such a change-over needs to be provided if the system 


The stock Falcon injectors are modified by having a slot 
cut into one side. This provides the LPG supply point for 
the injectors & prevents the fuel vaporisation that would 
otherwise occur if the injectors were “top-fed”. 


LPG SOLENOID 
VALVE 


BOTTOMFEED 


INJECTORS FUEL RAIL 


FEED PIPE 


FUEL RAIL 
RETURN 
PIPE 


LPG SUPPLY 
LINE LPG FILTER 


PETROL 
NON-RETURN 


PRESSURE 
SENSOR 


NON-RETURN 
VALVE 


FUEL PUMP 


Fig.1: basic layout of the Liquiphase LPG injection system. Unlike other LPG 
conversion systems, it feeds the LPG to the car's existing fuel injectors & 
features an advanced electronic control unit (ECU) which mates with the 
existing ECU. This ensures optimum performance when running on LPG. 


is to be acceptable in the marketplace. 
In addition, the system must be engi- 
neered so that the car is easy to start 
and yet comply with the design rules. 
These rules state that LPG cannot be 
allowed to circulate unless the engine 
is being started or is running. 

This precludes the use of an auto- 
matic circulation system when the 
engine is stopped. As a result, the 
LPG can vaporise in the fuel rail be- 
cause of underbonnet heat-soak. In a 
worst-case scenario, it can take up to 
60 seconds for the vaporised LPG to 
be displaced by liquid LPG and this 
would obviously lead to poor starting 
performance. 

To overcome this problem, the 
Liquiphase-injected engine is run on 
petrol provided by a “third party" sev- 
enth injector during a fuel changeover 
or when the car is being hot-started. 
This seventh injector is positioned 
prior to the inlet plenum chamber 
and supplies enough fuel for the en- 
gine to be driven at up to about 7596 
throttle opening. 


During a change from gas to petrol, 
for example, the conventional six in- 
jectors are initially shut off and the 
engine is run on petrol from the sev- 
enth. The pressure is then reduced in 
the fuel rails until it drops below 


PETROL 
SUPPLY 
== d PIPE 
LPG RETURN 
PIPE PETROL TANK 


PETROL SOLENOID 


NON-RETURN 
VALVE 


t 

! 
PETROL 
PRESSURE 
REGULATOR 


PETROL 
RETURN 


250kPa, whereupon petrol flows into 
the top rail through a one-way valve, 
flushing out any remaining gas va- 
pour in the process. When this proc- 
ess is complete, the multi-point injec- 
tion system takes over and the extra 
injector is switched off. 


Electronic control 


Cars to which the system is cur- 
rently being fitted use the Ford EEC- 


After the slot has been cut into its side, the injector is flushed & tested on this rig 
to ensure that no particles of metal remain. 
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The system uses two new fuel rails. Shown here is the s 


__ 


tock Ford rail (top), the 


new top feed rail (centre), & the bottom feed rail (bottom). The collars on the 
bottom fuel rail surround the modified injectors, with the fuel flowing to the 


injectors via the slots. 


This close-up shows the arrangement of the two new fuel rails & the modified 


Ford injectors. As can be seen, both fuels are injected just behind the intake 


valves in a multi-point arrangement. 


IV engine management system. This 
sophisticated management system re- 
lies on a number of inputs, including 
throttle position, air and coolant tem- 
perature, manifold absolute pressure 
(MAP), ignition pulses, road speed 
and exhaust gas oxygen content. When 
the Liquiphase cars are running on 
petrol, the Ford EEC-IV system is used 
in the conventional manner. 

In other words, the cars run in ex- 
actly the same manner as unmodified 
vehicles when petrol is used. 

Two different approaches have been 
used to control the fuel injectors and 
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the ignition timing when running on 
LPG. The first system used a piggy- 
back approach, where the output sig- 
nals of the EEC-IV ECU were modi- 
fied by another electronic control unit 
before being applied to the fuel injec- 
tors. 

In general, the injector opening 
times for LPG are shorter than for 
petrol. This is because of the much 
higher operating pressures of the gas 
system, which ensures that sufficient 
fuel flow occurs in a shorter time. At 
the same time, the energy value of 
LPG is lower than that of petrol. This 


This close-up view shows one of the 
collars which surround the modified 
fuel injectors. The fuel injectors are 
“hottom-fed” when running on LPG to 
prevent fuel vaporisation. 


means that a greater amount of LPG 
must be injected but, even so, the 
injector opening times must still be 
reduced. 

The other major factor which the 
piggyback ECU changed was the 
warm-up outputs of the EEC-IV unit. 
Because of the very low boiling point 
of LPG (ie, -43°C), it will vaporise 
even at very low temperatures. As a 
result, the normal cold-start injector 
pulse width extension required for 
petrol operation was found to be un- 
necessary for LPG and so this func- 
tion was eliminated. 

However, the piggyback system did 
have some problems, due mainly to 
the fact that the ignition timing re- 
mained the same for both petrol and 
LPG. In practice, this gave some prob- 
lems with driveability. LPG has dif- 
ferent burning characteristics to pet- 
rol and therefore needs different igni- 
tion timing to give the best perform- 
ance. 


Programmable ECU 


As a result, Liquiphase decided to 
use a fully-programmable aftermarket 
ECU to drive the LPG system and Injec 
were commissioned to do the devel- 
opment work. This new ECU uses all 
of the inputs fed to the original unit, 
picking these up via an interconnect- 
ing panel which fits between the car's 
standard wiring harness and the EEC- 
IV ECU (which is retained). 

Both the ignition timing and the 
fuel injector pulse widths are calcu- 
lated on the basis of look-up maps, 
which use a light and full load axis 
every 500rpm of engine speed. This 


system is said to be able to interpolate 
accurately within this framework, giv- 
ing a “very large" number of different 
outputs. In addition, the new ECU 
produces 48V injector "pull-on" 
pulses so that the injectors open in 
the same time as for operation with 
petrol, this despite the fact that the 
LPG pressure can be up to 10 times 
higher. Following this initial 48V 
pulse, the injectors are held on using 
just 12V. 

Because the pressure of the gas sys- 
tem varies with temperature, the sys- 
tem changes the fuel injector pulse 
widths depending on the pressure 
being sensed in the fuel rail. Along 
with a temperature sensor in the rail 
and another in the tank, these are the 
only additional inputs to the new ECU 
over those provided by the factory- 
fitted EFI sensors. 


On the road 


The Liquiphase organisation had 
available a Falcon sedan for testing. 
While the system looks highly-devel- 
oped, both electronically and me- 
chanically, it was apparent after driv- 
ingthe vehicle that some further work 
still needs to be carried out. 

Whenrunning on LPG, the car drove 
well, with normal responsiveness and 
other behaviour. The same goes for 
petrol operation. On the debit side, 
the fuel changeover was clumsy, with 
the change from gas to petrol being 
somewhat protracted. While under- 
going this change, Liquiphase recom- 
mends that the car not be driven but 
instead be fast-idled by the side of the 
road while the seventh injector sup- 
plies the fuel. 

However, on the advice of a techni- 
cal officer who was present, we drove 
the car gently during the changeover 
period. It took several minutes for the 
car to switch to petrol and more than 
very gentle throttle action resulted in 
engine misfires. In one case, the en- 
gine had successfully changed from 
gas to petrol only to then go back to 
seventh-injector (low power) running. 
Software glitches were blamed for this 
behaviour. 

The performance testing was also 
interesting. The denser charge caused 
by the heat lost through the latent 
heat of evaporation ofthe fuel resulted 
in improved power torque while run- 
ning on LPG. This was shown in the 
supplied dynamometer charts. 

Hand-timed 0-100km/h runs in the 


Shown here, from top to bottom, are the petrol solenoid valve, the petrol supply 


line, the LPG return pipe, the fuel rail pressure sensor, & the LPG solenoid & 


LPG supply line. 


The LPG electronic control unit (ECU) was developed by Injec. It uses the 


"eue с _ x 


sensor inputs of the existing engine management system & has unique fuel 
injector pulse width & ignition timing maps to give optimal performance when 


the vehicle is running on LPG. 


automatic Falcon indicated an aver- 
age time of 10.0 seconds on petrol, 
while on gas the time was reduced to 
9.7 seconds. However, on rolling 60- 
90km/h splits, the car was slower on 
LPG with a time of 3.6 seconds versus 
3.5 seconds for petrol. From this, it 
would appear that further fine tuning 
of the ignition and fuel maps is re- 
quired to maximise the performance 
on LPG. 


Conclusion 


By adopting a sophisticated elec- 
tronic and mechanical approach, the 


Liquiphase LPG injection system ap- 
pears to have the potential to revolu- 
tionise LPG installations in EFI cars. 
The system is currently being fitted at 
a cost of $2500, which is claimed to be 
only about $500 more expensive than 
a conventional system. At this stage, 
it appears that just a little more devel- 
opment should result in an excellent 
system. 

For further information on the 
Liquiphase LPG system, contact Liqui- 
phase Management Pty Ltd, 20/2 Gray 
St, Kilkenny, SA 5009. Phone (08) 345 
3500; fax (08) 347 3240. SC 
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ELECTRONICS 


Have A Go АТ Our 
Latest Kits! 


Coming soon - check for availability at your nearest store! 


Digital Multimeter QQ 


Learn the ins and outs of digital multimeters as you build your own low-cost model! 
An essential piece of test equipment for enthusiasts, trades people and schools, it 
comes complete with comprehensive - 

assembly instruction manual and features a 
3.5 digit LCD display, 19-ranges, diode and 
transistor check, plus a 10 amp current 
range. The kit comes complete with all 
components, PCB, hardware (including 
plastic case), display, test leads and battery. 


Ranges: 


DC Volts: 200mV, 2000mV, 20V, 200V, 
1000V 
AC Volts: 200V, 750V 
DC Current: 200uA, 2000uA, 20mA, 
200mA, 10А | 
Resistance: 200, 2000, 20K, 200K, 2000K 
Cat K-1044 


$2995 


€ June '95 


Transistor 


Tester Q (NEW! 


An easy-to-build tester at a great low 
price! It simply plugs into a digital 
multimeter and produces an accurate 
measurement of transistor beta to values 
up to 50,000 and more. You can rely on it 
to test small signal, power and Darlington 
transistors and even 
Mosfets! It's battery- 
powered and comes 
complete with all 
components, PCB, 
plastic case, 
hardware and front 
panel label. (Battery 
Optional) 

Cat K-7202 


$2995 


== June '95 


Sd I he's 
Parallel Port Interface © 


Into computers? With this kit your computer 
can sense data, process it, and use the 
results to control relays, solenoids, motors 
etc! The kit operates via a 9V battery or DC 
supply, can monitor 10 analogue voltages, 
drive 8 digital outputs, and generate 2 
variable voltages. Designed to fit the Dick 
Smith Electronics zippy box (H-2851), the kit 
includes sample programs that can be 
manipulated to suit your needs, PCB, 
components and 25-pin 'D' type socket for 
connection to parallel port 


Cat K-2805 


Е) June '95 


Availability: Our kits consist of many different parts from numerous suppliers. Whilst we have consulted 
closely with them and are satisfied as to their ability to supply, sometimes problems can arise in obtaining 
all of the parts. This means there is a slight chance that availability may be delayed. Rainchecks are 
available, however if you'd like to check beforehand, please don't hesitate to contact your local store. 


1 Watt 
Trainer Amplifier Q 


As the circuit diagram is printed on the circuit 
board, you'll find this kit very easy to 
assemble! Plus, it provides an easy-to-follow 
guide to how the circuit works! A 1-watt 
power amplifier, it can be used with your 
personal stereo, your personal CD player, or 
with your computer's CD-ROM. It uses low- 
cost components and is supplied in shortform 
with all components and silk-screened 
(colour-coded) PCB. 

Specifications: 


Supply: 12 Volts 
Output: 1.13W into 8 ohm 
Sensitivity: 150mV for 1W (output into 8R) 


$1695 


Cat K-5605 


Ed June '95 


Solarex 
5 Watt Soiar Panel 


Ideal for electric fences, infrared sensors, 
maintaining 
the charge 
on marine 
and vehicle 
batteries, 
powering DC & 
voltage 
devices and 
more. 


CatO-1005 Bj 


$9995 


Size: 306 x 346 x 21mm 
Peak Watts: 5 watts 

Current @ Norm. 

Voltage: 0.33A 

Volts (open circuit): 23V 

Amps Hrs/week: 13.86 

Watt Hrs/week: 194.04 


5-year limited warranty 


See Us For A Huge Range Of Electronics! 


Easy-Mount Boxes WTCPS Quality 3-4.5-6-7.5-9-12VDC 


Perfect for automotive applications, the Solder Station @200тА (300тА 
bases of these project boxes have flanges АС 
that allow easy fastening to flat surfaces. f aod Sent пег pat i max) Supply 

i i i ini cable and long-life, iron-plated tip ae? RT 
Woa вы this Weller soldering station very reliable. | With six selectable voltages, this is an 

} It also has 48 watts capacity, low voltage | ©xtremely versatile supply for around 

Length Height ^ Depth internal transformer, lightweight soldering | the home and workshop. Includes 
100 x40 x50mm pencil and special “closed- selectable polarity and 2.1mm female 
Cat H-2890 $8 QR loop" temperature control. power connector (centre positive). 


Complete with stand and 
125 x40 x60mm о 
Cat H-2892 $9.95 cleaning sponge. ' 


Саї Т-3000 
145 50 85 
Cat — UA $1 1 ‚95 


$ 1 7 Q Cat M-7485 


IPX-VOLTAGF 
MINATOR: 
| a= 


Bonus Side Well а 
Cutters (Т-2999) er уз 


valued at $29.95. 


Professional Quality Security System! 
The Complete Home Security Pack 


Professional quality home security in one take-home pack! It comes with 
everything you need to protect your home and belongings including easy 
to-read instructions that make installation a breeze! 


* Professional 4-sector controller * Two passive infrared detectors 


NOW ONLY 


3499 


* Two magnetic reed switches * Emergency button Was $599 
* High pitched internal siren * External horn speaker & cover in 1994/95 
e Flashing strobe * 100 metres of cable Catalogue 
* Battery & mains power plug pack • Deterrent stickers and instructions 

Cat L-5150 


Find out what's new and what's hot in our monthly 
publication ‘Benchmark’ - i's packed with new releases, 
super saviags c ang Pady advice! Pick up a copy from your nearest store today! 


PHONE, FAX & MAILORDER SERVICE 
AUSTRALIA: Outside Sydney: FREE Call (1800) 22 6610 
Sydney and Enquiries - (02) 888 2105 
Fax: (02) 805 1986 or write to 
Dick Smith Electronics, Mail Orders, Reply Paid 160 
PO Box 321 NORTH RYDE NSW 2113 


NEW ZEALAND: Phone: (09) 480 8049 or (09) 480 3331 
Fax: (0800) 800 290 or write to 
Dick Smith Electronics, Mail Orders Division, Private Bag 102-903 
North Shore Mail Centre, Auckland 
All major Credit Cards саа Overnight Courier Available. 


NSW • Albury 21 8399 • Bankstown Square 4888 а 671 772 L a 441 ° Burwood 744 7299 * Campbelltown 
27 2199 • Chatswood 411 1955 • Chullora 642 8922 • Gore Hill 439 5311 * Gosford 25 0235 - Homsby 477 6633 + Hurstville 580 8622 • Kotara 56 2092 
: Liverpool 600 9888 * Maitland 33 7866 + Mid City Centre 221 0000 + Miranda 525 2722 * Newcastle 61 1896 + North Ryde 937 3355 * North Sydney 
(Greenwood Plaza) 964 9467 • Orange 618 400 * Parramatta 689 2188 • Penrith (047) 32 3400 * Railway Square 211 3777 * Sydney City 267 9111 
* Tamworth 66 1711 * Wollongong 28 3800 АСТ * Belconnen (06) 253 1785 • Fyshwick 280 4944 VIC * Ballarat 31 5433 • Bendigo 43 0388 • Box НИ 
890 0699 * Coburg 383 4455 • Dandenong 794 9377 * East Brighton 592 2366 • Essendon 379 7444 • Frankston 783 9144 * Geelong 232 711 • Highpoint 318 
6300 * Melbourne City 399 Elizabeth St 326 6088 & 246 Bourke St 639 0396 * Richmond 428 1614 • Ringwood 879 5338 • Springvale 547 0522 QLD 
* Alderley 356 3733 * Booval 282 6200 • Brisbane City 229 9377 * Buranda 391 6233 * Cairns 311 515 • Capalaba 245 2870 * Chermside 359 6255 
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Build this satelli 
iver; Pt. 


ГУ rec 


This satellite TV receiver is based on a pre- 
aligned module. By combining it with a dish 
antenna & an LNB, you can receive many of 
the satellite TV signals (both C & K-band) that 
are available in this part of the world. 


By JOHN CLARKE 


Last month, we looked at the basics 
of satellite TV reception and described 
the equipment needed for a complete 
ground station. As shown in Fig.7 of 
that issue, a ground station consists of 
a parabolic dish antenna, a low noise 
block (LNB) downconverter, a satel- 
lite receiver and a TV set. 

The satellite receiver is the one item 
amongst this equipment that can be 
easily constructed at home. This par- 
ticular unit is based on a pre-built 
receiver module that comes fully 
aligned. All you have to do is add a 
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few ancillary circuits plus a power 
supply and install the bits in a case. 
In operation, the receiver is used to 
tune the signals from the LNB. What 
happens is that the incoming satellite 
signal is first collected by the dish 
antenna and directed to a dipole an- 
tenna in the LNB via a waveguide, 
after which it is amplified and 
downconverted. Downconversion 
simply refers to the fact that the in- 
coming satellite frequency (either in 
the range from 3.7-4.2GHz or 12.25- 
12.75GHz) is converted to a much 


NES 


more manageable signal in the range 
from 950-1450MHz. It is this range of 
frequencies that are tuned by our sat- 
ellite receiver. 

Fig.8 shows the block diagram of 
the pre-built receiver module. It uti- 
lises a tuner module which initially 
amplifies and filters the IF signal from 
the LNB. This signal is then fed to a 
mixer stage where it is mixed with the 
signal from a varicap tuned local os- 
cillator for second conversion to 
479.5MHz. The “tuned” signal is then 
fed via a bandpass filter and two fur- 
ther amplifier stages to a PLL de- 
modulator. 

This demodulator stage produces a 
“baseband” output which contains 
both video and audio information. 
Composite video and audio output 
signals are then recovered using sepa- 
rate demodulator stages. These sig- 
nals can be fed direct to a video moni- 
tor and audio amplifier. 

In addition, the composite video 


LNB 


VIDEO 


14/18VDC 
TO LNB TUNING 


TUNER IN METAL BOX 
MIXER 


RECEIVER MODULE 


AGC +18ү 


Fig.8: block diagram of the receiver module. The IF signal from the LNB is 
amplified & then mixed with the signal from a VCO for second conversion to 
479.5MHz. The “tuned” signal is then fed via a bandpass filter & two further 
amplifier stages to а PLL demodulator. Composite video & audio output signals 
are then recovered using separate demodulator stages. 


and audio output signals are fed to an 
RF modulator stage. This then pro- 
vides an output which can be fed to 
the antenna output of a conventional 
TV receiver tuned to either channel 3 
or channel 4. 


Block diagram 


Fig.9 shows the block diagram of 
the complete receiver. The pre-built 
module forms the heart of the design, 
with the extra circuitry all on an aux- 
iliary PC board which you assemble 
yourself. This second board carries 
the IF (video) and audio subcarrier 
tuning controls, the band switching, 
the LNB polarisation circuitry, the 
skew controls, and the metering and 


14/ 950- 
18VDC 1450MHz 


A 
240V 
N 


power supply circuitry. The two 
boards are then linked using ribbon 


- cable and connectors. 


The rear panel of the receiver car- 
ries an IF input socket (to accept the 
signal from the LNB) plus the follow- 
ing outputs: VHF Out (this goes to the 
antenna socket of a TV receiver), Au- 
dio Out, Video Out and Skew Out. A 
small slider switch is also provided 
so that either channel 3 or channel 4 
can be selected for VHF Out. 

To cater for the different equipment 
available on the market, we have in- 
cluded both "dual polarity switch- 
ing" and mechanical feedhorn “skew” 
functions in the receiver. Let's take a 
closer look at what these terms mean. 


SIGNAL 


OUTPUTS 


VIDEO 
OUTPUT 


OUTPUT 


As with terrestrial TV signals, sat- 
ellite TV signals are polarised to mini- 
mise interference between adjacent 
frequencies. This means that the di- 
pole antenna in the LNB must be ori- 
ented to match the polarity of the 
incoming signal — ie, horizontal for 
horizontally-polarised signals and 
vertical for vertically-polarised signals 
(see Fig.10). 

Although this could be achieved by 
physically rotating the LNB, it is 
hardly a convenient solution. Fortu- 
nately, the answer to this problem is 
quite simple and two methods are 
commonly employed. 

The first method involves fitting 
the LNB with two dipole antennas 
mounted 90? apart — one horizontal 
and the other vertical. Either one of 
these dipoles can then be selected at 
will (using electronic switching) to 
match the signal polarisation. In prac- 


Fig.9: this is the block 
diagram for the 
complete receiver. It’s 
based on the pre-built 
receiver module & adds 
in the necessary power 
supply circuitry, the 
tuning controls, a signal 
strength meter & the 
skew control circuitry. 


RF 
VIDEO 
AUDIO 
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HORIZONTAL POLARISATION 


DNA), 


VERTICAL POLARISATION 


tice, this is achieved by selecting be- 
tween two DC voltages (either 14V or 
18V) and feeding this back up the 
coaxial cable to the LNB, where the 
dipoles are selected using diode 
switching. 

This “dual-polarity” type of LNB is 
used primarily for receiving linear sig- 
nals (ie, signals that are either 
horizontally or vertically polarised) 
on both C-band and K-band. 

However, a complication arises 
when we wish to also receive circu- 
larly polarised signals. These signals 
can be either lefthand or righthand 


This pre-built receiver module 


_ carries an outboard tuner 
module & forms the heart of 
the Satellite TV Receiver. 
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circularly polarised (see Fig.10) and, 
in this part of the world, are transmit- 
ted only on C-band. 

To cater for these signals, a servo- 
controlled feedhorn is often used. This 
type of feedhorn employs a digital 
proportional servo motor which ro- 
tates a probe through an angle of about 
200° inside the waveguide. This probe 
is mutually coupled to a dipole an- 
tenna and is oriented using the skew 
controls for best signal pick-up. 

In operation, the servo motor re- 
quires +5V and ground connections, 
plus a continuous “pulse” (Skew Out) 


Ac 


(Er 
Cia 
Cee 


LEFT HAND CIRCULAR POLARISATION 


RIGHT HAND CIRCULAR POLARISATION 


Fig.10: satellite TV signals 
can be either horizontally 
polarised or vertically 
polarised, just like 
terrestrial TV signals. In 
addition, some satellite 
signals on C-band are 
circularly polarised & 
these are best received 
using a servo-controlled 
feedhorn. ' 


signal. The servo motor then “skews” 
to an angle that's dependent on the 
width of the pulses. 

The Skew switch and Skew Adjust 
control on the front panel set the pulse 
width and thus the angle of the probe 
in the feedhorn. Either horizontal (H) 
or vertical (V) orientation is initially 
selected using the Skew switch, while 
the Skew adjust control allows the 
probe to be rotated to suit the signal. 


Circuit details 


Fig.11 shows the final circuit de- 
tails of the Satellite TV Receiver. 

The receiver module is nominally 
designed to accept centre-tapped 23V 
and 15V AC supply rails but we've 
simplified the supply arrangements 
to take advantage of a readily-avail- 
able transformer. As shown in Fig.11, 
power is derived from the 0-17.5V 
secondary of an M-6672 mains trans- 
former and this drives a bridge recti- 
fier consisting of diodes D1-D4. 

The resulting 25V (nominal) DC rail 
is then applied to 3300uF and 2200uF 
filter capacitors and to separate 18V 
and 12V regulator circuits on the re- 
ceiver module. Note that the input to 
the 12V regulator is fed via an exter- 
nal 6.8Q 5W dropping resistor. This 
measure is necessary to reduce dissi- 
pation in this regulator. 

The 18V regulated output appears 
at pin 17 ofthe module and is applied 
directly to one terminal of switch S3 
(LNB) and to 3-terminal regulator 
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SATELLITE TV RECEIVER 


Fig.11: this is the complete circuit for the Satellite TV Receiver. Q1 & 555 timer 
IC1 provide the skew pulses, while IC2a buffers the AGC line to drive the signal 
strength meter. IC2b & VR6 provide a no-signal DC offset adjustment so that the 
meter can be zeroed, while VR5 sets the meter sensitivity. 


REG1. The resulting 15V output from 
REG1 is then fed to the 14V terminal 
of S3 via dropping diodes D5 and D6. 

As a result, S3 selects either 18V or 
14V and feeds the selected voltage to 
the LNB. In the 14V position, the ver- 
tical dipole is selected. Conversely, in 
the 18V position, the horizontal di- 
pole is selected. 

IC1 forms the heart of the skew 
control circuit. This 555 timer is wired 
in astable mode and produces pulse 
widths ranging from 0.65ms (for ver- 
tical polarisation) to 2.2ms (for hori- 
zontal polarisation). The pulse repeti- 
tion rate is about 66Hz. 

Looking at this more closely, the 
0.15uF timing capacitor on pins бара 
2 is charged via D7, potentiometer 
VR1 and its parallel 8.2kQ resistor, а 
2.2kQ resistor and either Q1 or VR2. 
Switch S2 provides the horizontal and 
vertical skew control. When “H” is 
selected, Q1’s base is pulled high and 
so the transistor is off and the 0.15рЕ 


capacitor charges via trimpot VR2 to 


give a nominal 2.2ms charging time. 
During this time, IC1’s pin 3 output is 
high. 

Conversely, when S2 is in the “V” 
position, Q1 is on (since its base is 
now pulled down to 2.5V). As a re- 
sult, VR2 is bypassed and the timing 
capacitor can charge in just 0.65ms. 

When the voltage across the timing 
capacitor reaches 2/3Vcc (ie, 2/3 of 
the supply voltage), pin 7 of IC1 
switches low and the capacitor dis- 
charges via a 150kQ resistor until its 
voltage drops to 1/3Vcc. During this 
period, the output at pin 3 is also low. 
At the end of the discharge period, 
pin 7 (and pin 3) switches high again 
and so the cycle is repeated indefi- 
nitely for as long as power is applied. 

VR1 is there to provide fine adjust- 
ment of the skew. This pot allows the 
user to adjust the skew to obtain the 
best reception. 

The +5V supply rail for this circuit 


10 a GN 
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ww T 3 53 © 
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POLARISATION 


comes from a regulated output on the 
receiver module. This supply rail is 
also applied to LED 1 via a 4700 cur- 
rent limiting resistor to provide power 
on/off indication. 


Signal strength meter 


The AGC (automatic gain control) 
line from the recétver module is used 
to provide a measure of the tuned 
signal strength. This line drives the 
signal meter via op amp IC2a which is 
wired as a unity gain buffer stage. 

In addition, the no-signal DC offset 
of the AGC line is nulled using trim- 
pot VR6. This trimpot applies a preset 
voltage (derived from the 5V rail) to 
pin 3 of unity gain buffer IC2b, which 
then drives the negative side of the 
meter via trimpot VR5. 

In practice, VR6 is adjusted during 
the calibration procedure so that the 
meter reads zero under no signal con- 
ditions. It simply sets IC2b's output to 
the same level as IC2a's output, so 
that ОУ appears across the meter. 

VR5 sets the meter sensitivity. It is 
adjusted so that the meter reads full- 
scale on a powerful signal. 
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УЕЗ and VR4 provide the audio 
and video tuning controls. These 10- 
turn potentiometers are respectively 
wired across the 45V and +18V out- 
puts of the receiver module and pro- 
vide variable DC tuning voltages for 
varicap diodes in the tuner module. 

Finally, switch S4 selects between 
C and K band operation. When S4 is 
open, pin 11 ofthe receiver module is 
pulled high by an on-board pull-up 
resistor and the unit operates on the 
C-band. Conversely, when 54 is closed, 
pin 11 ofthereceiver module is pulled 
low and the unit operates on the K- 
band. 


Construction 


The Satellite TV Receiver is built 
into a plastic case measuring 260 x 
190 x 80mm. This easily accommo- 
dates the power transformer, the re- 
ceiver module and an add-on control 
PC board coded 02305951. This add- 
on board carries all the ancillary cir- 
cuitry described above. 

Fig.12 shows the parts layout on 
the control board. Begin the assembly 
by installing PC stakes at the follow- 
ing wiring points: the skew outputs 
(OUT, GND & 45V), the AC inputs, the 
AGC and LNB outputs, and the meter 
outputs. This done, install the resis- 
tors and capacitors, followed by the 
ICs, diodes and the transistor. 

Table 1 shows the resistor colour 
codes but it is also a good idea to 
check each value using a digital mul- 
timeter, as the colours can sometimes 
be difficult to decipher. Note that the 
6.80 5W resistor should be mounted 
about 2mm above the board surface to 
allow the air to circulate beneath it for 
cooling (this resistor runs hot). 

Note also that D7 is a small signal 
diode while diodes D1-D6 are all 1A 
rectifier types. 


PARTS LIST 


1 satellite receiver module 
(Av-Comm) 

1 vented plastic instrument case, 
260 x 190 x 80mm 

1 PC board, code 02305951, 233 x 
51mm 

1 self-adhesive front panel label, 
254 x 73mm 

1 self-adhesive rear panel label 
254 x 73mm 

1 aluminium baseplate, 1.5 x 220 x 
90mm 

1 6672 30V 1A transformer (Т1) 
(DSE M-6672) 

1 level meter, 250uA FSD (DSE Q- 
2100) 

1 10kQ 24mm PC-mount 
potentiometer (VR1) 

1 20kQ (203) miniature vertical 
trimpot (VR2) 

2 10kO multi-turn potentiometers 
(VR3,VR4) 

1 1kQ (102) miniature vertical 
trimpot (VR5) 

1 2kQ (202) miniature vertical 
trimpot (VR6) 

1 15mm knob with position marker 

2 15mm knobs without position 
markers 

1 M-205 panel mount fuseholder 

1 500mA M-205 fuse (F1) 

1 mains cord with moulded plug 

1 cordgrip grommet to suit mains 
cord 

1 SPDT mains rocker switch (S1) 

3 SPDT right-angle PC mounting 
switches (S2-S4) (DSE P-7686) 

1 3mm LED bezel 

5 6mm PC board standoffs 

1 9mm standoff 


1 10-way pin header socket 

1 5-way pin header socket 

1 6.5mm stereo panel socket 

3 solder lugs 

1 300mm length of green/yellow 
mains wire 

1 300mm length of brown mains 
wire 

1 50mm length of 10-way rainbow 
cable (2.54mm spacing) 

3 500mm lengths of different 
coloured medium-duty hook-up 
wire 

1 200mm length of 0.8mm tinned* 
copper wire 

9 PC stakes 

6 cable ties 


Semiconductors 

1 555 timer (IC1) 

1 LM358 dual op amp (IC2) 

1 BC328 PNP transistor (Q1) 

1 7815 1A 3-terminal regulator 
(REG1) 

6 1N4004 1A diodes (D1-D6) 

1 1N4148 signal diode (D7) 

1 3mm green LED (LED1) 


Capacitors 

1 10uF 25VW PC electrolytic 
З 10uF 16VW PC electrolytic 
1 0.15uF MKT polyester 


Resistors (0.25W, 1%) 

1 150kQ 1 1kQ 

2 10kQ 11200 

1 8.2kQ 11000 

2 2.2kQ 16.80 5W WW 


Miscellaneous 
Heatshrink tubing, machine 
Screws, nuts, lockwashers. 


The resistance codes for these pots 
are shown in the parts list. 

Next, install the Skew Adjust pot 
(VR1), switches 52-54 and LED 1. The 
LED should be mounted at full lead 


length so that it can later be pushed 
into its bezel on the front panel. Watch 
the orientation of the LED — the anode 
lead is the longer of the two. 

The two multi-turn pots (VR3 & 


The trimpots can be installed now. 
Take care to ensure that the correct 
value is installed at each position (VR2 
= 20kQ; VR5 = 1КО; and VR6 = 2kQ). 


TABLE 1: RESISTOR COLOUR CODES 


4-Band Code (1%) 5-Band Code (1%) 

brown green yellow brown brown green black orange brown 
brown black orange brown brown black black red brown 
grey red red brown grey red black brown brown 

red red red brown red red black brown brown 
brown black red brown brown black black brown brown 
brown red brown brown brown red black black brown 
brown black brown brown brown black black black brown 
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а 
а 
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Fig.13: the transformer is mounted in the case on an aluminium plate which 
must be securely earthed - see text. Be sure to use mains-rated cable for all 
mains wiring & cover all exposed terminals with heatshrink tubing. 


VR4) are connected to the board via 
short lengths of tinned copper wire. 
Atthis stage, just install 25mm lengths 
of wire into their terminal holes on 
the PC board but leave the pots to one 
side for the time being. 

The 3-terminal regulator (REG1) is 
installed on the underside of the PC 
board (see photo), so that it can later 
be bolted to an aluminium plate. This 
aluminium plate is fastened to the 
base of the case and, in addition to 
supporting the power transformer, also 
provides heatsinking for the three 
regulators on the receiver module. 

Before installing the regulator, bend 
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its leads through 90° so that they mate 
with its mounting holes in PC board. 
This done, push the leads through the 
board (from the copper side) and ad- 
just the regulator so that its top sur- 
face sits about 1mm below the bottom 
of the PC board, then solder its leads — 
see Fig.13. 

The PC board assembly can now be 
completed by soldering a 50mm length 
of 10-way rainbow cable to points 11- 
20, followed by three 50mm lengths 
of hook-up wire to points 4, 6 & 8. The 
free ends of these leads are then ter- 
minated in pin header sockets. This 
simply involves lightly soldering each 


Dem 


METER 


lead to a pin and then pushing the 
pins down into the socket until they 
lock in position. 

Take care when connecting the leads 
from points 4, 6 & 8 to their header 
socket. Assuming the use of a 5-way 
header socket, these leads should go 
to the two outside pins and to the 
centre pin, so that they mate with 
points 4, 6 & 8 on the receiver module. 


Case preparation 


The next step is to drill the case so 
accept the various hardware items. 
This job can be made easy by first 
affixing the front and rear panel adhe- 
sive labels to the plastic panels. This 
done, the labels can then be used as 
drilling templates. 


Don't try to drill large holes in these 
panels. Instead, it's best to first drill a 
small pilot hole and then enlarge this 
carefully using a tapered reamer until 
the relevant part is an exact fit. 

The cutouts for the meter and power 
switch can be made by first drilling a 
series of small holes around the in- 
side perimeters of the rectangles. The 
centre pieces are then knocked out 
and the cutouts filed to the correct 
shape. Both the meter and the switch 
should be a tight fit in these cutouts. 
The rectangular holes in the rear panel 
for the two slider switches are made 
in similar fashion. 

The hole positions for the earth 
screw, fuseholder and mains cord 
grommet are indicated by crosses on 
the righthand side of the rear panel. 
Note that the hole for the cordgrip 
grommet should be carefully shaped 
to suit, so that the grommet will later 
securely clamp the mains cord with- 
out any risk of it pulling out of the 
panel. 

The adhesive labels for the front 
and rear panels are made from alu- 
minium and must be earthed to en- 
sure electrical safety. Make sure that 
the earth screws make electrical con- 
tact with the panels by scraping away 
the top layer to expose the aluminium 
around the hole. 

Once the holes have been drilled, 
fit the front panel to the control board 
by slipping it over the threaded bushes 
of the toggle switches and the Skew 
Adjust pot. Note that the latter is se- 
cured using a nut on either side of the 
panel. The control board, along with 
the front panel, is then mounted in 
the case on five 6mm-long standoffs. 
These standoffs in turn sit on integral 
mounting bushes moulded into the 
base and the whole assembly is se- 
cured using self-tapping screws. 

If necessary, use adhesive tape to 
hold the standoffs in position while 
the control board is positioned over 
them and the screws installed. 

The power switch, signal strength 
meter and multi-turn pots can now be 
mounted on the front panel, along 
with the earth solder lug. Use a round- 
head screw and two starwashers (one 
under the head of the screw and the 
other under the nut) to secure the 
earth lug and make sure that the as- 
sembly is tight. Finally, check that the 
front panel is indeed electrically con- 
nected to the earth lug by checking for 
continuity with your multimeter. 


The two multi-turn pots are connected to the control board via short lengths of 


tinned copper wire, while the 5W wirewound resistor in the foreground should 
be mounted about 2mm above the board surface so that the air can circulate 
beneath it for cooling. Note that this resistor normally runs hot. 


The existing link between the LNB terminal on the t 


uner module (ie, the one 


nearest the rear panel) & the receiver board must be removed. This can be done 
by cutting the top of the link with a pair of side cutters & bending it down onto 


the PC board so that it is out of the way. 


Next, install the LED bezel and push 
the LED into it (bend the LED leads at 
right angles). The front panel assem- 
bly can then be completed by wiring 
VR3, VR4 and the signal strength me- 
ter. A small amount of epoxy adhe- 
sive can be used to secure the meter. 

Moving now to the rear panel, be- 
gin by installing the fuseholder and 
the earth lug in their designated posi- 
tions. As before, use star washers un- 
der the head of the earth screw and 
under the nut, and use your multi- 
meter to check for electrical continu- 
ity between the lug and the panel after 
the screw has been tightened. 

This done, the mains cord can be 
passed through its access hole and 
securely clamped using the cordgrip 


= 


grommet. Strip back the outer sheath 
of the mains cord by about 80mm so 
that you are ready to make the neces- 
sary connections later on. 

The receiver module (with its at- 
tached tuner) can now be attached to 
the rear panel. It is fastened by doing 
up the nuts on the two RF sockets (IF 
IN & VHF OUT) and by installing a 
small screw and nut adjacent to the 
audio and video RCA sockets. Check 
that the two slider switches operately 
freely when this has been done, then 
fit the 6.5mm stereo panel socket 
(Skew Out). 


Drilling the baseplate 


The aluminium baseplate measures 
220 x 90mm and is positioned so that 
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The back of the pre-built receiver module is secured to the rear panel via the 


RF input & output sockets, while the front is supported on the aluminium 
baseplate by a 9mm standoff & by the heatsink for the 3-terminal regulators. 


Use cable ties to secure the mains wiring. 


its front edge lines up with the rear of 
the control board. You will have to 
mark out and drill four or five holes in 
this baseplate so that it can be fas- 
tened using self-tapping screws to the 


| 


Тһе геаг panel of the recei 


ver Carries а 


integral mounting posts moulded into 
the case. 

After drilling these holes, tempo- 
rarily fasten the baseplate using a cou- 
ple of screws, then install the rear 


n input socket to accept the signal from 


the LNB plus the following outputs: VHF Out, Audio Out, Video Out & Skew 
Out. A small slider switch is also provided so that either channel 3 or channel 4 


can be selected for VHF Out. 
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panel with its attached receiver mod- 
ule. The following mounting holes 
should now be marked on the base- 
plate: (1) two holes for the heatsink 
fitted to the regulators; (2) a hole for 
regulator REG1; (3) a corner mounting 
hole for the receiver module at front 
right (ie, near the 8-pin IC); (4) two 
holes for the power transformer (use 
the transformer as a template); and (5) 
a hole for an earth solder lug — see 
Fig.13. 

The baseplate can now be removed 
from the case and the various holes 
drilled. This done, smear the mating 
surface of the heatsink with heatsink 
compound and bolt it to the baseplate 
using machine screws, nuts and wash- 
ers. Similarly, secure the power trans- 
former and the earth solder lug to the 
baseplate. 

The front corner of the receiver 
module is supported on a 9mm stand- 
off and is fastened with a screw, nut 
and lockwasher. 

The entire assembly — consisting of 
the baseplate, transformer, receiver 
module and rear panel — can now be 


installed in the case. Note that it may 
be necessary to temporarily loosen 
the mounting screws for the control 
board so that the baseplate can be slid 
under КЕС1. Use self-tapping screws 
to secure the baseplate to the integral 
standoffs moulded into the base and 
be sure to re-tighten the mounting 
screws for the control board. 

It will be necessary to drill a hole 
through the bottom of the case to in- 
stall the mounting screw for REG1. 
Measure out and mark the position of 
this hole carefully prior to drilling, to 
ensure that it is directly in line with 
the mounting hole in the baseplate. 
Note that REG1 can be directly bolted 
to the baseplate without an insulating 
washer. 


Final wiring 

Refer to Fig.13 for the final wiring 
details. Take care with the mains wir- 
ing —the Active (brown) lead from the 
mains cord goes to the fuseholder, 
while the Neutral (blue) lead goes di- 
rect to one of the transformer primary 
terminals. The other side of the fuse- 
holder goes to the power switch (S1), 
with a further lead then running from 
$1 back to the remaining transformer 
primary terminal. 

Be sure to use mains-rated 250VAC 
cable for the connections to the power 
switch and for the mains earth wiring. 
In addition, heatshrink tubing should 
be used to cover the fuseholder and 
the mains switch connections — see 
photo. This involves slipping suitable 
lengths of heatshrink tubing over the 
leads before they are soldered to these 
parts. After soldering the leads, push 
the heatshrink tubing over the switch 
and fuseholder and shrink it down 
with a hot-air gun. 

Similarly, sleeve the transformer 
primary connections with small dia- 
meter heatshrink tubing to avoid the 
possibility of accidental electric shock 
from otherwise exposed terminals. 

The Earth lead (green/yellow) from 
the mains cord connects directly to 
the earth lug on the aluminium 
baseplate. Additional earth leads are 
then run from this point to the earth 
lugs on the front and rear panels. Use 
cable ties to secure the mains wiring, 
so that there is no danger of contact 
with low voltage circuitry should a 
lead come adrift. 

Medium-duty hook-up wire can be 
used for the low-voltage wiring. This 
involves the transformer secondary 


Where To Buy The се 


| A shore form kit for the Satellite TV Receive isa 
_ Pty Ltd. This kit (Cat K-1000) is priced at $ 
_ module, an etched PC board (code 02305951) 
aluminium baseplate (undrilled) & the front & rear panel 
meter, power transformer, control-board components & o 
are not included & will have to be purchased separately f 


In addition, Av-Comm is offering the following pe to 


readers at special prices: 


(1) For K-band reception: 1.6-metre dish with ground mot unt 
polarity LNB, 25 metres RG-6/U coaxial cable & K-1 000 sh 
TV Receiver kit (see above). Price $684.00. | 


_ (2) For C-band reception: 3-metre dish with tracking mou 
. led feedhorn, 20°К (noise temperature) C-band LNB, : 
coaxial cable & K-1000 short-form Satellite у Ве ; 


above). Price: $2092.00. 


| For further information, contact Av-Comm Py Ltd, E 
(PO Box 225), wa e NSW 2093. Phone (02) 949 


_ 7095. 


connections, three connections to the 
Skew Out socket, and two connec- 
tions from the control board to the 
tuner module (LNB & AGC). Twist the 
leads to the Skew Out socket together 
and lace the leads to the tuner module 
to keep them tidy — see photos. The 
transformer secondary leads should 
also be twisted together. 

Note that the existing connection 
between the LNB terminal on the tuner 
module (ie, the one nearest the rear 
panel) and the receiver board must be 
broken. This can be done by cutting 
the wire with a pair of side cutters. 

Finally, connect the header sockets 
to the receiver module and fit the 
knobs to the control pots. 


Test & adjustment 


Before applying power, go back over 
your work carefully and check that all 
the wiring is correct. In particular, 
check the mains wiring carefully and 
check that the front and rear panels 
have been properly earthed. 

Now apply power and check that 
the power LED lights. If it does, check 
the output voltages from REG1 and 
the three regulators on the receiver 
module. REG1 should have an output 
of 15V, while the other three regula- 
tors should have outputs of 18V, 12V 
and 5V (you should get readings 
within 1096 ofthese nominal voltages). 

Note that the 14V rail for the LNB 
(ie, the cathode of D6) will not neces- 
sarily read 14V until a load is con- 
nected to this output. Assuming that 


all is well, adjust trimpot VR6 so that 
the meter reads zero. 

If an oscilloscope is available, use 
the following procedure to adjust trim- 
pot VR2 to obtain the correct skew 
pulse widths: 

(1) Connect the oscilloscope probe to 
the skew output (pin 21 on the control 
board); 

(2) Set the Skew Adjust pot (VR1) to 
mid-position and the Skew switch (52) 
to horizontal (H); 

(3) Adjust VR2 until the skew pulses 
are 2.2ms wide; 

(4) Flick the Skew switch to vertical 
(У) and check that the skew pulses are 
now 0.65ms wide 

If you don't have an oscilloscope, 
use the following procedure to adjust 
VR2 instead: 

(1) set VR1 to mid-position, S2 to "H" 
and temporarily connect a 47kQ pull- 
up resistor between the skew output 
and the +5У rail; 

(2) Connect a multimeter between the 
skew output and ground; 

(3) Adjust VR2 for a DC reading of 
618mV (note: this is an average read- 
ing of the skew pulses) 

(4) Flick S2 to *V" and check that the 
meter now reads about 200mV DC; 
(5) Remove the 47kQ pull-up resistor. 

That completes the adjustment pro- 
cedure. The unit can now be tested 
for proper operation by setting it up 
with a dish, an LNB and a TV set. 
We'll cover that procedure and de- 
scribe how the unit is used next 
month. 5С 
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ALTRONIC 
COMPONENTS 


AUSTRALIA 
WIDE 


this Month When You Call Us On 1-800 670 072. 


Our 1995 Catalogue now contains even more fantastic products and greater value than ever before, 
We still offer the technical help that only a staff of electronic enthusiasts like yourself is able to 
give. Of course, in addition to this we have our FAMOUS OVERNIGHT DELIVERY Australia Wide, with 
Credit Card phone orders up to 4pm (E.S.T.) Monday to Friday. Quality products at DIRECT 


(See SC Jan '91) 
This monitor allows 
you to listen to your 
baby or young chil- 
dren from a remote 
location using a con- 
ventional FM receiver. It runs from a single 


IMPORT PRICES, means you save up to 50%! 
Regards, Jack O’Donnell, Managing Director 


A very exciting subwoofer adaptor design soon to be pub- 
lished in Silicon Chip Magazine. High level inputs enables 
simple parallel connection to either left or right stereo 
speaker. Low level inputs allows connection to sur- 
round sound subwoofer output or standard stereo sig- 
nal. eg CD, VCR etc. Other features of this excellent 
design includes: • Variable filter output frequency 

* Inbuilt compressor/limiter prevents over-drive clip- 
ping * Subsonic filter (below 15Hz) • Auto input signal 
sensing and 24V power up facility for external sub 
power amplifier ө “In Phase" and “Out of Phase” 
outputs enable bridge mode output if desired. Very 
compact, only 200W x 160D x 70H mm. Two ver- 
sions available, PCB only (K 5562), or com- = 
plete with a case, power supply and PCB ARONO oe a 
(K 5563). S^ 


K 5562 Short Form Version (PCB Only) $49 
M 9120 12V AC Plugpack to Suit K 5562 $12.95 
K 5563 Full Version (PCB, Case, Power Supply) $99 


(09) 328 3487 O 


This EPROM emulator allows you to do away with EPROM's whilst in 
the prototyping stage of product development. The emulator is connect- 
ed toa spare parallel port on your computer and also the ‘target’ board. 
The EPROM file (that is normally downloaded into the EPROM), is then 
transferred into the emulator by copying the file to the parallel port. This 
K 9530 $1 29 process saves repetitively “blowing” new EPROM’s with each modifica- 
tion to the program. Emulates 2764, 27128, 27256 and 27512 EPROM's. 


- Е 


(See EA Jan 93) This great kit enables a P.C. user to cap- 
ture a waveform and zoom in to segments of interest then 
save them to disc. The unit has 32K of storage memory 
and a sampling rate of over 600K samples per second. 
Input level of up to 2.5 Volt. Full sampling rate between 
15K s/s to over 600K s/s. Input impedance of 1M ohm. 


K 2805 Normally $63, This Month Only $55 
K 2807 PC 3.5" Disk Software to Suit $19.95 


Ugly is Only Skin Deep! 


As featured in SC Magazine June 
'94. This speaker kit is a bit like the 
Volkswagon; not too pretty to look at 
but performs superbly. Well that's 
the same as the Stony Broke speakers; 
pretty ugly but sounds sensational. 
Frankly, the reproduction from these 
speakers must be heard to be 
believed. They sound simply amaz- 
ing. Ideal for bookshelf speakers, 
extension speakers or speakers for 
personal walkman type systems. 
Comes supplied in kit form. The kit — 
for each speaker consists of two large jiffy 
boxes, one C 0629 30 Watt driver, one C 3010 à 
tweeter, crossover, innerbond wadding, port tube, 
spring loaded terminals, 6 metres of cable, all fixing 
screws etc. In fact all you will need is a tube of silicon or similar to seal 
the 2 boxes together. The main speaker holes have been machined, all you will have to do 
is drill the mounting holes for the speakers. No special tools are required. Basically all you 
will need is a screwdriver, soldering iron, drill with 3mm drill bit, cutters etc. Even though 
these are a low cost kit, there has been a considerable amount of engineering to achieve the 
resultant sound! The main speaker driver complimented with the tuned enclosure exhibits 
quite amazing bottom end for a speaker this size. 


C 3200 Only $99” per pair 
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1.5V AA battery and includes a muting facili- 
ty so that it only transmits sounds above a 


certain level. MTS $2. 45 


Our brilliant LCD Impedance Meter 


is now (at last!) available. 
Measuring a transformer with a standard 
ohm meter will not give accurate results 
because it is measuring with a DC signal, not 
AC. This invaluable unit is fantastic for 
checking transformers and speaker imped- 
ances. For those people dealing in PA equip- 
ment, the built in tone generator enables an 
entire PA system to be checked before the 
amplifiers are connected. Uses one 9 Volt bat- ™ 
tery. (Not supplied). Three ranges enable accurate measurement 
of 2 - 20,000 ohms. Accuracy mid range 2 
typically + 5%. 


K 2550 Kit Version $99 


К 2551 Fully Built & Tested Version $159” 


(See SC April '95) If you're looking for an accurate 
way to control film developing times, then 
take a look at this photographic timer. It will ATROMO Kiore ra 
switch on mains powered fluorescent ultravio- A 
let tubes or incandescent lamps rated at up to 
1200 watts via a 3 pin mains outlet. The time 
can be adjusted simply with a control knob on 
the front panel in preset times, ranging from 1second to 
450 seconds. A focus switch allows you to manually switch on the 
light. The timer is easily started at the press of a button. 


K 1851 $79” 


T 


(See SC April 95) This kit will amplify a microphone (low level signal) to a line level to 
connect into an amplifier. It features high performance with a balanced mic input as well 
as two auxiliary inputs which are all mixed on board. It 

_ can be configured to operate from either а single ended 
power supply (12V to 40V DC), or a split rail power sup- 
ply (+15У to +40У DC), making it ideal.to build into any 
| existing amplifier. 


K 5531 $275 
Digital Multimeter Kit 


As Featured in Silicon Chip Magazine June 1995. 


Without a doubt the trusty multimeter is the most used piece of test equip- 
ment in everyday electronics! 


This fantastic meter includes all the parts required to 
complete a fully operational digital multimeter. 
Even the test leads and battery are supplied! 
With proper care this quality multimeter 

will last for years.. 

Features: 

* 19 ranges * 

Transistor tester e 

Diode check © 5 DC 

current ranges 

(200рА-10А) ° 5r 

tance ranges (200Q- 

2MQ) • 5 DC volts 

ranges (200m V-1000V) 

* 2 AC volts ranges (200V 

& 750V) 


K 2400 Only $29°5 


FREECALL 1-800 999 007 PERTH (09) 328 1599 


Doc.JH183 


AU ne ^ * Overnight Delive AMENS 


At Last - An Accurate Extra Large 22mm 
Digit DMM 


Includes Capacitance Ranges and 
Temperature Meter. 

Features: 

* Capacitance measurement 

* Temperature measurement 
(includes thermocouple) 

* Resistance to 200M ohm * Diode 


plastic, this range of boxes have 
а sloping 1mm aluminium 
face plate to give your 
project that real pro- 
fessional look. 
Features: 
* Generous ventila- 
tion slots, to allow for 
adequate air flow * Molded bosses, ‚ j 
or stand-offs to accommodate PCB's direct onto the base of the box 
* Integral brass inserts to accept the front panel holding screws 
* Stylish brushed natural aluminium face plate ® Supplied with 
stick on rubber feet and self tapping screws for securing PCB's 

м D Hi H2 


In the past multimeters including induc- 
tance and capacitance ranges have been rel- 
atively mediocre in their performance. 
This new model will measure inductance, 
capacitance and AC resistance with great 
accuracy! Ideally suited for speaker 
crossover design and transformer /coil 
oo E ms pita re ag ek: check and continuity buzzer 
direct measurement of inductors, Ideal for Designin. 
capacitors or resistors. Includes inte- | Speaker Crossovers [f 
gral bench stand. T 
Specifications: 
Resistance Ranges:....20Q, 2000, 2kO, 20kQ, 200kO, 2MQ, 20MQ 


dis 


ноза 105 13 31 5 $12 + Capacitance Ranges: 200pF, 2nF, 20nF, 200nF,2uF,20pF,200nF БК 

s Jf, Inductance Ranges: ...2mH, 20mH, 200mH, 2H, 20H, 200H du exo а таа 
H0436 170 143 31 55 $15 Ы меана ага EO than +5% EG DEG ic aa UN s ai 2V, 20V, 200V 

їврїау:.....................3.5 digit LCD а 
нозв 170 23 м 82 $22? Ds 00) Ped Meter We Have AC Voltage Rang 
b d Q 1010 $199 Ever Evaluated! Input Impedance 
/ 1 ттс Ram a DCC ЕК 5:...2тА, 20mA, 200mA 

Multi-Function Remi c RM m 
This amazing model features just about everything you could imagine. Multi-function key or J ] Resistance Range 2000, 2КО, 20kQ, 200k 
ring remote control will arm and disarm alarm (and activate central locking if fitted), 5, 200N 
panic and even open the boot (if actuator fitted). Other fea- mpa , 200nF, 2uF, 20рЕ 


tures include starter inhibitor, valet mode, central locking 
interface, flashes car indicators when tripped, auto 
reset, user programmable options plus much more. 
Also includes two spare electric outputs which are 
operated by the key ring remote control, these can be 
used to chirp the horn, turn on the car headlights or a myriad 
of other functions! Can be configured to automatically re-arm if a 
door is not opened within 22 seconds after disarming (avoids accidental disarming). 
Full battery backup siren includes built-in batteries, charging circuit, siren and key 
on/off switch. 

Features: e Supplied complete with two miniature remote controls * Remote arming 
and disarming * Super Loud 127dB siren ® Remote panic function * Full battery 
backup and tamper proof siren * Child proofing and anti intrusion alert while dri- 
ving * User selectable exit delay and automatic re-arming * User selectable arm- 


Movement Detector 
Incorporates Pulse Count Triggering 

With an attractive slimline design, this ceiling 
mounted detector offers a great degree of pro- 
tection. Ideal for offices, factories, shopping 
centres etc with wide expanses, where the walls 
are too far apart for conventional wall mounted 


? fo 
A Itronics e 


ing/disarming chirp * User selectable auto arming * Starter disable e Valet mode Dealers movement detectors. This 
can be activated by remote or glove box switch • Automatic shunt of any defective entry unit is also ideal for Р 
zone • Turns on interior lights for 20 seconds when alarm is disarmed • Alarm memory indicates which zone (1-3) triggered • 60 sec- home Systems to pro- 

ond siren with auto reset • Two colour LED status indicator • Can be interfaced with central locking (where fitted) • 3 extra channels tect individual rooms. 

on remote to control other vehicle features such as boot release, etc Covers area approx 4 


x Ит at 110°. 


S 5310 $695 
[aestro Internal Fax/Modems 
Fantastic Offer at Never to be Repeated Prices!! 


Using the latest in digital signal processing these modems will give you years of service. 
All models are supplied with Quicklink II Fax software and are backed with full support 
by Maestro. Quicklink II offers some great features like sending faxes to several numbers 
simultaneously, viewing incoming and outgoing faxes on-screen, receiving faxes in the 

background while using other programs, scheduling faxes, and much more! 


$5205 ONLY $1990 


Buy Both the S 5205 

- x Car Alarm and the 

an AGT > К S 5237 Central Locking 
Kit for $279 and Save! 


met 


of either of the front doors. 


Add the ease and convenience of central| 
locking to your car. Can be interfaced {а 
our S 5205 car alarm (and others) to lock| 
or unlock all four doors when the alarm 

is remotely armed or disarmed. : 
Includes all the mounting hardware to 
fit to most cars. The actuators are 
motorised with an inbuilt gearbox to 
ensure reliable and positive operation. 
One actuator is mounted inside each 
door. Includes central control unit 
which mounts under the car dash. For 
use with 12V negative earth systems. 


S 5237 $119” 


Self Powered Electro: 


Only While 
Stocks Lasts 
Sor Ty - Not 

Available 


: from 
Altronic Reselle; 


emote Contro m 


" D 1610 Economy : 


" D 1620 Exec Internal up t 
IntemalFax9600/Data24Kbps ур 2 Fade к. $549" 
Normally $249. ax ата14. ps ormally 


This Month Onl $159 This Month Only $299 


Self contained unit. Incredibly loud siren out- 
put of 120dB. Connects to 12V DC. If 
either the trigger or power wires are 
cut, the siren will sound. Will also 
sound if the car's battery is dis-con- 
nected. Simply armed and disarmed 
via inbuilt key switch (2 keys sup- 
plied). 

Features: e 120dB output * Built in back 
up battery * Compact design * Easily inter- 
faces with house or car alarm * Easy key switch 


€» /9vg gcc (60) XVJ - SDINOYULTV 


Š 
Gear 

rofessional series of wire grills. Sturdy 
steel construction features plastic surround and open grid appearance. Each includes 4 fix- 
ing clamps. Black only. 


To Suit a 
Speaker Size я 
С 3706 6.5" (165mm) $855 Po 


C 3708 8" (200mm) $10” 
С3710 10" (250mm) $1395 -Strong 


operation 
S 5235 Normally $695 

" $16? 
This Month Only $39 С3712 12" (300mm) 


C 3715 15" (380mm) $19 I р P 


FREECALL 1-800 999 007 PERTH (09) 328 1599 
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ous * «Overnight Deliverys "^USTRALIA 


These professional wireless microphone systems are as used by the industry for stage and 
studio productions. Featuring stylish good looks and the latest microchip technology they 
offer outstanding performance and sound reproduction both for voice and instrumental 
applications. True Diversity Reception means two 

| receivers with separate antennae are employed. An 
on-board microchip monitors the signal strength 
and reception fidelity of either A or B receiver and 
automatically outputs the highest quality signal. 
b Each system includes a receiver unit and a hand 
| | held microphone. The receiver operates from 

Д 240V AC and simply connects to an amplifier 
with a line level input. The microphone 
requires a 9V battery (not supplied). 


This model is a 
dual trace, 
20MHz oscillo- 
Scope with a | 
high brightness 
CRT. The verti- į 
calamplifiers | 
have high sen- 
sitivity of 
5mV/div and a = : 
frequency characteristic | lx Bu 
response with a smooth roll | : 
off exceeding 20MHz. The Now Over 2000 in service 
TV sync. signal operator cir- thro ugh tout Australia 
cuit is provided to ensure sta- —— 1 D ТА 
ble зш of video signals. Triggering E тонау many 100's in 
is obtained by sampling the AC power wave- Universiti es, Research e 
form, external waveform or internally generat- Establi. shments and 
ed trigger. X 

Industr 
Q 0156 Normally $729% ry 


This Month Only $649 


Q 0175 Cro Probes to Suit $49 Each 


System 1 - 202.5MHz As Used by Professionals 
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Mystery audio stage 

The Serviceman's Log article in the 
April 1995 edition invited readers to 
offer a solution to a problem of circuit 
theory in the audio output stage of a 
TV set. The circuit diagram extract 
was on page 56. Here are my thoughts 
on the matter. I agree with the Serv- 
iceman in that the IC output is at pin 3 
and that feedback from the audio out- 
put goes back to pin 2 of the IC for 
some reason. 

Iam 9096 certain that diode D601 is 
only a back-EMF surge protection 
(from transformer output coil) for the 
base junction of Q601, since the diode 
is reverse biased during all normal 
excursions of the signal. If the sche- 
matic had located the diode directly 
across the Q601 base junction, it would 
not have been so confusing a circuit. 

The design is actually quite bril- 
liant in respect to having achieved 
stable quiescent biasing of both Q601 
and Q602 without any factory adjust- 
ments being required. Also, at any 
point in the signal, both transistors 
are always conducting so that cross- 
over distortion is well catered for. R612 
(1kQ) and the illegible 75kQ resistor 
above it form an important voltage 
divider. It sets the DC quiescent out- 
put volts to about half of the 103V 
supply in the following manner. 

At power on, both emitter junctions 
of Q601 and Q602 are in series, DC 
wise, (pretend the diode D601 does 
not exist — open circuit) but Q602's 
base-emitter junction is highly desen- 
sitised by having resistor R612 across 
it. So the sensitive Q601 will attempt 
to draw heaps of positive potential 
down to the output rail. However, as 
soon as about 50V positive has gath- 
ered there, the voltage divider 75КО/ 
1КО has enough voltage at the base of 
0602 (0.6V?) to start turning Q602 on. 
Q602 will then bypass some of the 
base drive of Q601 to ground and thus 
stabilise the output volts to about mid 
supply. 

Apart from RF bypass capacitors, 
C611 and C612, there is no decoupling 
on the voltage divider, so it also sets 
the signal stage gain to 76 times or 


MAILBAG 


about 37.6dB. C610 must have started 
to leak about 0.6mA at 50V to have 
shut Q601 down in the fault. 

G. Host, 

Doubleview, WA. 


More circuit demystification 

With regards to the story in the Serv- 
iceman's Log in the April 1995 issue, 
about the AWA C3423 TV sets, my 
explanation is as follows. Q602, along 
with R606 & R609, forms a class A 
amplifier, the output of which feeds 
emitter follower Q601. This then feeds 
the junction of R606 & R609 via C610 
which forms a bootstrap network, 
thereby markedly increasing the gain 
of the class A amp. 

DC-wise, Q602 and Q601 form a 
simple op amp, of which the base of 
Q602 is the inverting input, the emit- 
ter is the non-inverting input and the 
emitter of Q601 is the output. The 
circuit is configured as an inverting 
amplifier with negative feedback pro- 
vided by R611 & R612, providing a 
gain calculated by (R611+R612)/R612, 
which is this case is 76. 

With the non-inverting input 
grounded, the output should be 0У, 
but unlike a true op amp which would 
have a negligible input offset voltage, 
in this case the input offset is set by 
the base-emitter voltage of Q602. This 
voltage of around 0.6V effectively ap- 
pears in series with the non-inverting 
input and, multiplied by a gain of 76, 
would produce an output voltage of 
45.6V. This may vary somewhat, how- 
ever, depending on the actual base- 
emitter voltage of Q602 and how much 
current flows into the base of Q602. 

AC-wise, Q602 and Q601 form a 
high gain, high voltage buffer, fed from 
the output of IC101 pin 3, via C609. In 
this way, the output swing of IC101 is 
kept very small, allowing it to operate 
within its power supply rails. Al- 
though not stated, I have assumed 
them to be +12V and ground. The 
overall gain is then set by the formula 
(R610--R604)/R604. From the diagram, 
I have assumed that the SIF amp of 
IC101 would be some form of op amp 
but due to the inversion through 0602, 


SILICON CHIP, 
PO Box 139, 
Collaroy, NSW 2097. 


the feedback would need to be ap- 
plied to the non-inverting input ofthe 
SIF op amp (pin 2 of IC101). 

As for D601, which you suggested 
causes Q601 to be reverse biased, I am 
not certain of its purpose but would 
assume it forms some sort of protec- 
tion for Q601, possibly in the event 
that the circuit is driven into clip- 
ping. Ў 

Looking at the fault, you mentioned 
that Q601 had failed but did not say 
in what respect. If it had gone short 
circuit between collector and emitter, 
then the negative side of C610 would 
be held at the positive rail. With Q602 
still working, the positive side of C610 
would almost always be less than the 
rail voltage, thus causing it to be re- 
versed biased through Q602 and R609. 
As R609 is 36kQ, it is unlikely that 
C610 would be completely damaged 
but may have become unreliable. 
When heated, it might have gradually 
become leaky, causing the base-emit- 
ter junction of Q601 to be joined via 
R609, thus allowing the DC voltage 
across this junction to drop to the 
0.05V that you measured, causing 
gross distortion. 

You should note that the negative 
side of C605 is joined, via R610, to the 
emitter of Q601, which is biased to 
half the rail voltage. R604 joins the 
positive side of C605 to ground, thus 
causing it to be reverse biased. If this 
is the case in reality, then C605 will 
tend to have a shortened life span. 

S. Ward, 

Dundas, NSW. 


Kenwood amplifier circuit 

I need help with a Kenwood KA 
2002A amplifier of around 1971 vin- 
tage. I need a circuit diagram or a 
service manual for the unit and also 
wish to know where I could obtain a 
50КО dual logarithmic pot with tap- 
pings at 5096? No-one seems to be 
able to help at all so far, including the 
manufacturer, so if anyone has these 
items or can tell me where to find 
them please help. 

Brett McPhee, PO Box 518, 

Moss Vale, NSW 2577. 
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A train detecto 
for model railways 


If you want automatic signalling on a model 
railway, the first requirement is reliable train 
detection in each track section or “block”. This 
circuit provides detection of trains whether or 
not track voltage is present. It is based on a 
cheap & readily available quad comparator IC, 


the LM339. 


By JOHN CLARKE 


Sooner or later, most railway mod- 
ellers want more realistic operation. 
They might have built one of our very 
popular train controllers but then they 
will want realistic signalling and 
points switching. As a first step to- 
wards this goal, you need to be able to 
detect the presence of a train or loco 
їп а particular track section or "block". 

By way of explanation, it is normal 
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practice to divide the railway layout 
into sections which can normally be 
isolated by points switching. Most 
modellers do this as a step towards 
having more than one train on the 
layout, controlled by several train con- 
trollers. 

Asthings become more complicated 
and as the need for automatic switch- 
ing arises, you need reliable train de- 


tection. If this is not done, the signal- 
ling system won't make much sense 
because you won't know if sections of 
track are clear or not. So one train 
detector is required for each block. 
The requirements for a reliable train 
detector are actually quite stringent. 
It should be able to detect the pres- 
ence of a locomotive or even a single 
wagon or carriage, whether or not volt- 
age from the controller is present on 


the track. So even if the track section — 


is dead, you need to know if a loco is 
there or not. 

Also required is a sensitivity ad- 
justment and a built-in time delay to 
prevent false triggering. The circuit 
must also work for positive or nega- 
tive track voltages and function reli- 
ably whether the train controller out- 
put is smooth DC, unfiltered DC or 
pulsed DC. 

In order to meet all these require- 


Fig.1: the circuit of the block detector 
uses an LM339 quad comparator IC to 
sense the track current drawn by a 
locomotive. If the train controller is 
not present, or set for zero output, an 
AC signal at 50Hz or 25kHz provides 
a detectable current. 


ments, we have designed three PC 
boards. The first is the basic block 
detector; the second, a power supply 
for up to 30 detectors; and the third an 
optional high frequency AC power 
supply to enable the detector to work 
with pure DC train controllers. Since 
most modellers use controllers which 
are pulsed or unfiltered DC, they will 
not need the optional high frequency 
driver. 


Block detector 


Fig.1 shows the circuit for the basic 
block detector. It uses an LM339 quad 
comparator IC, four diodes, a few re- 
sistors, capacitors and a LED. The out- 
put is an open collector transistor 
which is turned on whenever a train 
is detected. 

The detector circuit connects to both 
sides of the track and to one side of 
the train controller output. In effect, 
the locomotive (or train) current flows 
through the detector circuit, specifi- 
cally through trimpot VR1 and diodes 
D1 or D2, depending on the track po- 
larity. As a result, the voltage devel- 
oped across D1 or D2 is then detected 
by the following circuit. 

Trimpot VR1 is the sensitivity con- 
trol. It is connected in parallel with 
the reverse connected diodes D1 & 
D2, via a 100 resistor. Hence, for very 
low currents drawn by the train, the 
voltage to be detected will be devel- 
oped across trimpot VR1 and its se- 
ries 100 resistor. Higher currents will 
pass through one of the diodes and 
thus the voltage detected will be lim- 
ited to +0.7V. The diodes are rated at 
3A, which sets the limit on the maxi- 
mum train current. 

The voltage developed across the 
diodes is connected to pins 4 & 7 of 
IC1a and IC1b. Together, these form a 
“window” comparator with the win- 
dow voltage set to +0.35V by diode 
D3, connected between pins 5 & 6. D3 
is biased by 10kQ resistors connected 
to the +12V supplies and its anode 
and cathode are tied to sit above and 
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TRAIN DETECTOR POWER SUPPLY 
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25kHz SINE WAVE DRIVER 


Fig.2: this is the circuit for the 25kHz sinewave driver. IC1a is a Schmitt trigger 
oscillator which produces a sawtooth at pin 10. This is amplified & filtered to 
produce a sinewave & then buffered by complementary emitter followers Q1 & 


Q2. 


below the OV line by the associated 
3.3kQ resistors. 

Normally, with OV across D1 or D2 
(ie, no train current), the outputs of 
IC1a and IC1b are high (ie, “open”) 
because these outputs are “open col- 
lector" transistors. When D1 conducts 
to produce about 0.7V, pin 4 of IC1a 
goes above pin 5 and so the output of 
IC1a (pin 2) goes low. Alternatively, if 
D2 conducts, pin 7 input of IC1b goes 
below pin 6 and so pin 1 goes low. 
Pins 1 & 2 are connected together, so 
that if either output goes low, detect 
LED1 is lit and pin 11 of IC1c is pulled 
low. This causes pin 13 to go low. 


Below: block detection of trains or 
carriages on a section of a track is the 
first requirement of a reliable 
signalling & points control system. 
These three boards provide the basis 
of current detection. 
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IC1c drives a delay circuit compris- 
ing 2.2МО and 330КО resistors and a 
1uF capacitor. Schmitt trigger IC1d 
monitors the capacitor voltage. When 
IC1c is high (no train detected), the 
1uF capacitor is charged up and IC1d's 
output is low. When IC1c goes low, 
the capacitor is discharged via the 
330kQ resistor. After about 0.75 sec- 
onds, IC1d's output goes high and 
this allows the 10kO pullup resistor 
to turn Q1 on via D1. Thus Q1 turns 
on whenever a train is detected. 

When ІС1с goes high again, once 
the train has passed through the sec- 
tion, the 1uF capacitor charges via the 
2.2MQ and 330kQ resistors. After 
about thee seconds, IC1d's output goes 
low and Q1 turns off. These time de- 
lays are included to eliminate false 
train detection due to dirty track or 
intermittent contacts. 

As described so far, the circuit is 
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Qi 
' В0139 47uH 


OUTPUT 
Ф 
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based on a design featured in the 
March 1982 issue of “Model Rail- 
roader". But as presented so far, the 
circuit will not detect the presence of 
a locomotive unless track voltage is 
applied. The original circuit attempted 
to solve this problem by providing a 
DC bias to the track such that, while it 
was insufficient to operate a locomo- 
tive, or even train lighting, it would 
create a small current which could be 
detected. The drawback to this scheme 
is that a small throttle setting on the 
train controller could cancel the bias 
voltage and then you would have a 
situation where trains could not be 
detected. 


AC bias 


The way around this problem is to 
provide a 50Hz AC bias and this is 
shown fed to the track via a 1kQ resis- 
tor. Now, regardless of the setting of 
the train controller or whether it is 
connected or not, the AC bias will 
always produce a current that can be 
detected by the window comparator. 
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Fig.3: the connection arrangement for a typical model railway using pulsed or unfiltered DC 
controllers. At left, there is a train controller, one side of which is fed via block switching to the 
track. The other side of the controller goes via the detector board to the other side of the track. + 
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AC ТАР АС 

TO TRANSFORMER 
Fig.4: this arrangement is almost identical to Fig.3 except that it incorporates the 25kHz sinewave 
driver of Fig.2 & a 4mH inductor, for use with pure DC train controllers. 


There are still a few wrinkles to take 
care of, though. 

First, we have to cater for the situa- 
tion where a train controller is con- 
nected to the track but is set to pro- 
duce zero voltage. This can present a 
real problem with train controllers 
which produce a pure DC output. 
Why? Because they present a very 
low impedance across the track, no 
matter what their voltage setting. Usu- 
ally, they also have a large electrolytic 
capacitor across their output and this 
compounds the problem — it effec- 
tively shorts out the AC bias and so 
once again, we have a situation where 
a train cannot be detected. 

The solution with pure DC control- 
lers is to connect an inductor in series 
with their output so that the imped- 
ance is high at high frequencies but 
virtually zero at DC. The trouble is 


+ 4 ; One of these block detector boards is required for every section of track to be 
that if 50Hz AC is used, the inductor monitored. A small layout might require only five or six detector boards while a 
has to be very large to be effective. So large layout might require up to 30 or more. 
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зө АС SIGNAL 


Fig:5(a): follow this component overlay diagram when 


building the detector PC board. 


rather than use a very large inductor 
we use a small one and then feed in a 
very high frequency AC signal to the 
track. Hence, we have designed a 
25kHz sinewave driver to do the job. 


25kHz sinewave driver 


Note that while one inductor is re- 
quired for each pure DC controller, 
only one 25kHz sinewave driver is 
needed since it can supply as many as 
20 train detectors. 

Fig.2 shows the circuit for the 25kHz 
sinewave driver. It's based on a quad 
op amp and two output transistors. 

IC1a is connected as a Schmitt trig- 
ger oscillator. It charges and discharges 
the .0027uF capacitor via a 10kQ re- 
sistor. The result of this is a 25kHz 
sawtooth waveform across the .00274F 


If pure DC controllers are employed, the basic AC signal bias of the detector 


capacitor at pin 10 of IC1b which func- 
tions as an amplifier with a gain of 2. 

IC1c forms a low pass filter which 
rolls offthe sawtooth harmonics above 
20kHz. This provides us with a clean 
sinewave which is then amplified fur- 
ther by IC1d and transistors Q1 & Q2. 
These transistors buffer the output of 
IC1d and enable it to deliver quite 
substantial current. 


Minimum detection loads 


As described so far, the detector 
circuit (Fig.1) and the 25kHz sine- 
wave driver (Fig.2) will only detect 
locomotives and wagons which draw 
current from the rails. They will not 
detect wagons or carriages which do 
not draw current. This is undesirable 
since you will want to be able to de- 


board will not work. The solution is to use an isolation inductor in series with 
each controller & use this 25kHz sinewave driver board. Only one of these 


boards is required for a complete layout. 
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Fig.5(b): actual size artwork for the detector PC 
board. 


tect a rake of wagons on a siding or 
perhaps even a single wagon. 

To be detected, a wagon or carriage 
must draw some current from the rails, 
even it is only very small. To this end, 
if you want to be able to detect a 
carriage, is must have at least one axle 
with metal wheels. The minimum load 
which can be detected reliably is 12kQ 
and this could be provided with a dab 
of metallic paint to provide a bridge 
across the insulation on one of the 
wheel sets. Alternatively, a 0.25W re- 
sistor can be soldered between the 
metal wheels, with the resistor body 
lying parallel to the axle. 

Fig.3 shows the connection arrange- 
ment for a typical model railway us- 
ing pulsed or unfiltered DC control- 
lers. At left, there is a train controller, 
one side of which is fed via block 
switching to the track. The other side 
of the controller goes via the detector 
board to the other side of the track. 
Note that one side of the train control- 
ler is connected to the OV line of the 
detector board. This means that each 
controller on a layout must be com- 
pletely independent of any other con- 
troller and two or more controllers 
cannot be run from a common power 
supply. 

Note that Fig.3 (and Fig.4) shows 
the detector board run from a power 
supply which is connected to a trans- 
former with a centre-tapped 27.6V 
secondary (ie, 13.8V-0-13.8V). While 
this is what we did with our proto- 
type, in practice any transformer with 
a centre-tapped winding of between 
24V (ie, 12V-0-12V) and 30V (15V-0- 
15V) will do. 

Fig.4 is almost identical to Fig.3 
except that it incorporates the 25kHz 


sinewave driver of Fig.2 and a 4mH 
inductor (L1), for use with pure DC 
train controllers. Again, note that each 
controller must be completely isolated 
from any other. Note also that the 
connection method of Fig.4 can be 
employed if you have a mixture of 
pulsed DC, unfiltered DC and pure 
DC controllers. A 4mH inductor must 
be connected in series with each pure 
DC controller. 


Power supply requirements 


For а large model railway layout, 20 
or even 30 detectors may be required. 
Add to that the possible need for a 
25kHz sinewave driver (Fig.2) and the 
power requirements become signifi- 
cant. Each detector has a current drain 
of 20mA and the 25kHz sinewave 
driver can draw up to 200mA or more, 
depending on how many detector 
boards are employed. Accordingly, we 
have designed a power supply board 
which will handle up to 30 detectors 
and the 25kHz driver. 

The power supply delivers «12V 
rails and, if the maximum comple- 
ment of 30 detectors and the 25kHz 
sinewave driver is used, the trans- 
former should have a rating of 60VA 
or thereabouts. 

Fig.1, the detector circuit, includes 
the circuit for the power supply. Di- 
odes D5-D8 form a full-wave rectifier 
across the full 27.6V winding of the 
transformer. The centre tap becomes 


09306953 


the OV rail or ground, while the 470uF 
capacitors provide filtering of the rec- 
tified positive and negative supplies. 
These are then regulated to +12V by 
the 7812 and 7912 3-terminal regula- 
tors. The 10uF capacitors at the out- 


Fig.6(a): the 
parts layout 
diagram for 
the 25kHz 
sinewave 
driver board. 


Fig.6(b): the 
actual size 
artwork for 
the 25kHz 
driver PC 
board. 


put of each regulator prevent instabil- 
ity. 


Construction 


That completes the circuit descrip- 
tion of the three modules. Now let us 


This Arlec battery charger & 
the accompanying power 
supply board will feed up to 
30 detector modules & the 
25kHz sinewave driver board. 
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Fig.7(a): the component overlay diagram for the 


power supply board. 


look at their construction. To keep 
things straightforward, we'll assume 
that you are building just one detector 
board, a 25kHz sinewave driver and 
the power supply board. 

The detector PC board is coded 
09306951 and measures 74 x 51mm. 
Its component overlay diagram is 
shown in Fig.5(a). Begin construction 


09306952 


Fig.7(b): this is the actual size artwork for the 


power supply board. 


by installing all the PC stakes. The 
resistors are next, followed by the di- 
odes, trimpot VR1, the capacitors and 
the IC. Make sure that the electrolytic 
capacitors, diodes and the IC are ori- 
ented correctly. Finally, mount the 
transistor (Q1). 

The 25kHz sinewave PC board is 
coded 09306953 and measures 93 x 


Inside the Arlec BC581 battery charger, showing the three connections from the 


transformer to the power supply board. 
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56mm. Its parts layout is shown in 
Fig.6(a). Again, begin by installing the 
PC stakes and then the two links. Next, 
install the IC taking care with its ori- 
entation. The same comment applies 
to the polarity of the electrolytic ca- 
pacitors. 

Install the resistors next (check their 
values on a digital multimeter). The 
47uH inductor may be a PC mounting 
type or an axial type which looks simi- 
lar to a resistor. The latter type can be 
mounted end on in the PC board. 

Transistors Q1 and Q2 are mounted 
on small heatsinks. Apply a smear of 
heatsink compound to the mating sur- 
faces before bolting them down with a 
screw and nut. Make sure that you 
don't inadvertently swap the transis- 
tors. The BD139 is located adjacent 
the 47H inductor while the BD140 is 
opposite the .015uF capacitor. 

The power supply PC board is coded 
09306952 and measures 73 x 73mm. 
Its component overlay is shown in 
Fig.7(a). Begin by installing the PC 
stakes and then the four diodes. This 
done, solder in the capacitors, taking 
care to ensure that they are correctly 
oriented. The regulators are bolted to 
small heatsinks on the board. Use a 
smear of heatsink compound between 
the mating surfaces to aid in heat trans- 
fer. There is no need to provide insu- 
lation between each regulator and its 
heatsink. 


Battery charger transformer 


Most, if not all, the boards described 
for this project can be mounted un- 


This photo shows how a 12kQ 0.25W 
resistor is soldered to the flanges of a 
metal wheelset. This will provide the 
minimum detectable load so that a 
carriage or wagon can be sensed on 
the track. 


If you are using the 25kHz sinewave 
driver, you will need an isolation 
inductor in series with each pure DC 
controller. This consists of 45 turns of 
0.5mm enamelled copper wire on a 
Philips RCC/20/10/7 3C85 toroid. 


derneath the layout. However, the 
power transformer must be correctly 
wired and mounted in a case to make 
it safe. To this end, we opted to use a 
readily available Arlec BC581 battery 
charger. Normally priced at around 
$40, they are sometimes on special for 
as little as $29.95 in hardware stores. 

The Arlec charger comes in a neat 
plastic case which is safe and conven- 
ient for our purpose. All that is re- 
quired is to connect three wires, one 
to the centre tap and one to each ofthe 
13.8V terminals on the secondary of 
the transformer. The battery leads and 
remaining components on the charger 
can be left connected provided the 
leads are not shorted together. 

The accompanying photographs 
show the transformer connections in- 
side the Arlec battery charger. Once 
the connections are made from the 
transformer to the power supply board, 
reassemble the battery charger case. 
Apply power and check the +12V and 
-12V outputs on the board. 


Isolation inductor 


As noted above, if you are using the 
25kHz sinewave driver, you will need 


an isolation inductor in series with 
each pure DC controller. This induc- 
tor consists of 45 turns of 0.5mm enam- 
elled copper wire on a Philips RCC/ 
20/10/7 3C85 toroid — see photo. 


Testing 


Connect the +12V, OV, -12V and AC 
outputs from the power supply board 
to the detector PC board. Now con- 
nect a 15kQ resistor between the track 
terminals on the detector PC board. 
Apply power and adjust VR1 so that 
the LED just lights. Disconnecting the 
resistor should extinguish the LED. 


Do not forget that there is a delay 
between the LED response and the 
output. Final testing can be done on 
the layout. 

Now check the 25kHz sinewave 
driver. Apply power and check that 
the transistors run cool. You can test 
the sinewave output by connecting a 
multimeter set on the AC range to the 
output. You should obtain a reading 
of around 8V. This will depend on 
your multimeter's frequency response, 
though — some will not respond at 
25kHz and will only produce a low 
reading. 5С 
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1-watt audio 
amplifier trainer 


If you're new to electronics, this 1-watt 
audio amplifier makes an ideal 
introduction. It's easy to build & 
the component layout screen 
printed on top of the PC board | 
is very similar to the circuit, to 
make signal tracing & voltage 
measurements easy. 


By JOHN CLARKE 


Audio amplifiers come in many 
shapes and sizes. They range from 
low-cost units with just enough power 
to drive a pair of headphones (eg, for a 
personal portable) right up to large 
units capable of driving the huge 
speaker blocks used at rock concerts. 
They are used in all sorts of equip- 
ment, including TV sets, CD players, 
stereo amplifiers, radio receivers and 
computer sound cards. 

Although building large amplifiers 
can be complicated, that certainly 
doesn't apply to the low-power unit 
described here. This 1W Audio Am- 
plifier Trainer is easy to assemble and 


uses only common, low-cost parts. If 
you accidentally damage any of these 
parts during construction, they can 
generally be replaced for less than 50 
cents. 

To make it as easy for the beginner 
as possible, the PC board has a screen 
printed overlay (not included on our 
prototype) which shows the positions 
of all the parts. This layout closely 
follows the circuit diagram layout, so 
that you can more easily understand 
how it works. 

To build the unit, all you have to do 
is follow the screen printed overlay. 
Provided your soldering is up to 


scratch, your amplifier should work 
as soon as it is switched on. 


Output stage basics 


Fig.1 shows the complete circuit of 
our 1W Audio Amplifier Trainer. It 
employs what is known as a class AB 
“push-pull” or “complementary” out- 
put stage. These two terms have simi- 
lar meanings and refer to the way in 
which the output transistors (Q3 & 
Q4) are connected. 

As shown in Fig.1, Q3 is an NPN 
transistor and Q4 is a PNP type (ie, 
they are complementary types). These 
two transistors have their emitters 
connected together via 10 resistors, 
while their collectors go to the supply 
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Performance With 12V Supply 


rails (49V in the case of Q3, ground or 
OV in the case of Q4). 

In operation, Q3 conducts (ie, cur- 
rent flows from collector to emitter) 
when its base voltage is 0.6V higher 
than its emitter. Conversely, 04 con- 
ducts when its base voltage is 0.6V 
lower than its emitter. 

To better understand this, take a 
look at Fig.2. This shows a simplified 
complementary output stage being 


Output power into 8-ohm 
Sensitivity 
Signal to noise ratio 


1.1W at onset of visible clipping 
150mvV for 1W output into 8-ohm 


74dB unweighted with respect to 1W, 
20Hz to 20kHz bandwidth & 1kQ input 
load; 101dB A-weighted 


«1.296 at 1kHz at 1W into 8-ohm 
-Зав at 60Hz & 90kHz (8-ohm load) 


Distortion 
Frequency response 
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VIEWED FROM 
BELOW 


1W AUDIO 


driven by a sinewave signal. During 
the positive (top) half-cycle of the in- 
put waveform, the top transistor con- 
ducts and the bottom transistor re- 
mains off. Then, during the negative 
half-cycle of the input signal, the top 
transistor turns off and the bottom 
transistor conducts. 

The amplified signal appears at the 
commoned emitters of the two tran- 
sistors. 


Crossover distortion 


If you look closely at the output 
waveform shown in Fig.2, you can see 
that it doesn't look the same as the 
input — there's a small "step" in the 
waveform each time it crosses the 0V 
line. We call this effect "crossover 
distortion". It occurs because the in- 
put signal must rise to +0.6V before 
the top transistor begins to conduct 


Facing page: the prototype of our 1W 
Audio Amplifier Trainer. Kits will be 
supplied with a screen printed 
overlay on the PC board. 


_ Fig.2: a complementary emitter follower output 

_ Stage operating in class-B (ie, no bias) will 

produce crossover distortion in the waveform. 

_А small bias on the output transistors will 
eliminate most of this distortion. 


AMPLIFIER TRAINER 


and must drop to -0.6V before the 
bottom transistor begins to conduct. 

For input signal voltages between 
+0.6V, both transistors are off and so 
there is effectively no signal output 
over this range. This means that the 
amplified output signal is distorted at 
the crossover points, as the input sig- 
nal swings from +0.6V to -0.6V. 

To reduce this distortion, we have 
to apply a permanent 0.6V bias to 
both transistors, so that they are al- 
ways slightly on, regardless of the in- 
put signal. This simply involves 
separating the bases ofthe output pair 
and connecting them instead to net- 
work with 1.2V across it (0.6V for 
each transistor). 

What happens now is that the top 
transistor will immediately conduct 
as soon as the input signal rises above 
OV. Similarly, the bottom transistor 
will conduct as soon as the input sig- 
nal drops below 0У. As a result, most 
of the crossover distortion is elimi- 
nated and the sound quality is greatly 
improved. 

This type of output stage biasing is 


OUTPUT 


O+9-12VDC 


в 


Fig.1: this 4-transistor 
circuit uses Q3 & Q4 as 
complementary emitter 
followers (having close 
to unity gain) and Q1 & 
Q2 as the voltage gain 
stages. Because the 
output of the amplifier is 
at half the supply, a DC 
blocking capacitor is 
required to couple the 
amplifier to the 


loudspeaker. 
LOUDSPEAKER 
80 


referred to as "class AB". That's be- 
cause it operates mainly as a class B 
output stage, where each transistor is 
completely off for half the input cy- 
cle, but is also biased slightly towards 
the class A condition, in which the 
output devices are always biased on. 


Clipping 

Crossover distortion is not the only 
form of distortion that can occur in 
audio amplifier stages. Another major 
source of distortion is known as “clip- 
ping". This occurs when an amplifier 
is driven into overload. 

If you go back to Fig.2, you can see 
that while there is crossover distor- 
tion, the peaks of the output wave- 
form still follow the input signal. This 
means that the transistors can handle 
the input signal without overloading. 
But what happens if the input signal 
becomes too large to handle? 

In a perfect amplifier, the output 
signal could swing as far as the posi- 
tive and negative supply rails. In prac- 
tice, however, the maximum output 
voltage swing is somewhat less than 


CLIPPING - 


Fig.3: all E can "be dri n i 
clipping if the input signal is 

amplifier should be bia 

symmetrical (ie, the same duris f « 
at top and bottom) so that power o 
before the onset of clipping is maximise 
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Fig.4: the screen print overlay for the 1W Audio Amplifier Trainer PC 
board. Compare this layout with the circuit of Fig.2. 


this, due to the voltage losses across 
the output devices and their emitter 
resistors. 

Because of this, a large input signal 
can easily overload the output stage. 
This is called “clipping” and its effect 
on the output waveform is shown in 
Fig.3. As can be seen, the positive and 
negative peaks of the waveform are 
flattened, resulting in severe distor- 
tion of the audio. On normal program 
material, a small amount of clipping 
may not be audible but in severe cases, 
it sounds horrible. 

Another thing that emerges from 
Fig.3 is that the DC output of the am- 
plifier should sit at about half supply 
under no-signal conditions. That way, 
the output can swing equally to the 
positive and negative supply rails 
when an input signal is applied, thus 
reducing the chances of clipping. 

On the other hand, if the DC output 
is set too high, then the positive signal 
peaks will not have as far to swing as 
the negative peaks before they are 


clipped. The reverse also applies. This 
gives rise to an effect known as asym- 
metrical clipping and is highly unde- 
sirable since it effectively reduces the 
available power output. 

By the way, Fig.2 shows a transistor 
output stage with positive and nega- 
tive supply rails and the output refer- 
enced to ОУ; ie, halfway between the 
two supply rails. That is how the more 
powerful amplifiers are designed but 
low power amplifiers such as the one 
discussed here usually have a single 
supply rail and the DC output is set at 
close to half this supply voltage. Be- 
cause of this, a DC blocking capacitor 
is required between the output tran- 
sistor emitters and the loudspeaker 
load. If the capacitor was not includ- 
ed, a heavy DC current would flow 
through the speaker, even with no 
signal applied and this could burn 
out the speaker or damage the ampli- 
fier's output transistors. 

One thing we haven't mentioned so 
far is that the output stage provides 


_ RESISTOR COLOUR CODES 


PARTS LIST 


`1 PC board, code 01306951, 
109 x 77mm, with screened 
overlay 

1 50kO (log) PC mount 
potentiometer (VR1) 

1 2000 miniature vertical trimpot 
(VR2) 

6 PC stakes 

4 rubber feet 

1 9V battery 

1 battery clip 

1 miniature 8-ohm loudspeaker 


Semiconductors 

1 BC548 NPN transistor (Q1) 
1 BC558 PNP transistor (Q2) 
1 BC338 NPN transistor (ОЗ) 
1 BC328 PNP transistor (Q4) 
1 1N4148 signal diode (D1) 


Capacitors 

2 470uF 16VW PC electrolytic 
1 47uF 16VW PC electrolytic 
1 10uF 16VW PC electrolytic 
1 0.1uF MKT polyester 


Resistors (0.25W, 1%) 
1 1.5MQ 1 1kQ 
1 1MQ 11000 
1 180kQ 1100 
1 2.2kQ 210 


only current amplification. However, 
an audio amplifier also needs a volt- 
age amplification stage (or stages) to 
boost the input voltage so that it's 
enough to drive a loudspeaker. This is 
the job of transistors Q1 and Q2 in the 
circuit of Fig.1. 


Circuit details 


In addition to the transistors, we 
need only a handful of parts to pro- 
duce a complete working amplifier. 
The input signal is initially applied to 
potentiometer VR1 which functions 
as the volume control. The output 


4-Band Code (1%) 

brown green green brown 
brown black green brown 
brown grey yellow brown 
red red red brown 

‘brown black red brown 
brown black brown brown 
brown black black brown 
brown black gold gold 


5-Band Code (1%) 

brown green black yellow brown 
brown black black yellow brown 
brown grey black orange brown 
red red black brown brown 
brown black black brown brown 
brown black black black brown 
brown black black gold brown 
brown black black silver brown 
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SIGNAL 
INPUT 


VOLUME 
VRI 


from VR1’s wiper is fed to the base of 
transistor Q1 via the 0.1uF coupling 
capacitor. This coupling capacitor is 
necessary because it prevents the DC 
voltage at the base of Q1 from being 
varied by different settings of VR1. 
Because the bias on Q1 determines 
the DC voltage at the output of the 
amplifier, we don't want it varied each 
time you change the setting of the 
volume control. 

Q1 is connected as a common emit- 
ter stage and is biased to just over half 
supply using the 1MO and 1.5MQ 
resistors at its base. It varies its collec- 
tor current in response to the audio 
signal applied to its base and, in turn, 
drives the base of PNP transistor Q2. 
Note that because Q2’s base is driven 
by Q1's collector, the audio signal is 
inverted at this point. 

Q2 is also connected as a common 
emitter stage and provides most of the 
voltage gain of the amplifier. Its col- 
lector current flows partly into the 
bases of the output transistors (Q3 
and Q4), while the rest goes through 
the 1kQ resistor and 80 loudspeaker 
to ground (0V). 

The two output transistors, Q3 and 
Q4, are connected as complementary 
emitter followers. They are slightly 
biased into forward conduction by the 
voltage developed across diode D1 
and trimpot VR2. This trimpot allows 
the forward bias voltage applied to 
the output pair (and thus their quies- 
cent current) to be adjusted to mini- 
mise the crossover distortion. 

Diode D1 is included to provide a 
measure oftemperature compensation 


мар cum 


4 E 
: 


j 
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for the bias network. As the ambient 
temperature increases, the voltage 
across it reduces and this partly 
compensates for the similar reduc- 
tion in Vbe voltage of Q3 and Q4, as 
they warm up. 

The 1Q emitter resistors apply a 
small amount of local negative feed- 
back to Q3 and Q4 and this also helps 
stabilise the quiescent current. By the 
way, the term “quiescent current" re- 
fers to the current drawn by the am- 
plifier when no signal is present. Qui- 
escent current is often referred to as 
"no signal" current. As soon as signal 
is applied to the amplifier, more cur- 
rent is drawn. 


Negative feedback & stability 


The 2.2kQ resistor connected be- 
tween the output of the amplifier and 
the emitter of Q1 forms the negative 
feedback path. This resistor, together 
with Q1's 1000 emitter resistor, sets 
the AC voltage gain ofthe amplifier to 
23. The associated 47UF capacitor rolls 
off the bass response below 34Hz. 

Note the network consisting of a 
10Q resistor and a 0.1uF capacitor 
connected across the amplifier's out- 
put. Often referred to as a Zobel net- 
work, this network helps ensure that 
the amplifier does not tend to oscil- 
late supersonically when it has no 
load or when its effective output load 
becomes a very high value, as it can at 
high frequencies due to the induct- 
ance of a loudspeaker. 


Bootstrapping 
A point to note is that the 1КО resis- 


Fig.5: almost 
identical to Fig.4, 
this is the 
component overlay 
for the PC board. It 
also shows the 
copper pattern. 


tor in the collector load for Q2 is not 
connected directly to ground. Instead, 
it goes to ground via the loudspeaker. 
To understand why this has been done, 
it is important to note that the output 
transistors function as emitter follow- 
ers and thus have almost unity gain. 
This means that there is almost no 
difference in AC signal voltage be- 
tween Q2's collector and the output to 
the loudspeaker, and so there is very 
little AC voltage drop across the 1kQ 
resistor. 

As a result, Q2’s collector “sees” a 
much higher AC impedance than the 
nominal 1kQ load connected. It is 
therefore able to provide more drive 
to the output stage and operate with 
less distortion than would otherwise 
be the case (eg, if the 1kQ resistor was 
connected directly to ground). 

This technique is called “boot- 
strapping” and is commonly used in 
amplifiers to improve the linearity. 
However, this simple form of boot- 
strapping is not used in higher per- 
formance amplifiers as it has a serious 
drawback — if you disconnect the loud- 
speaker, the 1kQ resistor has nowhere 
to go. Thus, the bases of the output 
transistors are pulled up to the posi- 
tive supply and the amplifier latches 
up. 

This can be a trap for young players 
because if you try to make voltage 
measurements on the circuit without 
a load connected, the circuit won’t 
work! 

Power for the circuit can be derived 
from any 9-12V DC source capable of 
supplying up to 100mA (eg, batteries 
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01306951 


ELLEN 


Fig.6: this is the full-size artwork for the PC board. 


or a 9V DC plugpack). A 470uF elec- 
trolytic capacitor provides supply line 
filtering, while a 180kQ resistor and 
10рЕ capacitor provide further sup- 
ply line decoupling for the bias net- 
work connected to Q1. This prevents 
the output from following any changes 
to the supply voltage. 


Construction 


The 1W Audio Amplifier Trainer is 
constructed on a PC board coded 
01306951 and measuring 110 x 78mm. 
It features a screen printed compo- 
nent overlay on the top side which is 
very similar to the circuit diagram, as 
noted above. The screen pattern dia- 
gram is shown in Fig.4 while the al- 
most identical component overlay dia- 
gram is shown in Fig.5. 

Most of the components will go on 
the board as shown with two excep- 
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tions. Transistors Q1 and Q3 will need 
to have their base leads (centre lead) 
bent between the other leads to match 
the holes in the PC board. This is 
easily accomplished with a pair of 
pliers. 

We used PC stakes for the 9-12V 
and OV supply inputs, the loudspeaker 
outputs and the signal input termi- 
nals IN and GND. Use the colour code 
chart to check each resistor as it is 
installed. If you are not sure of the 
values, measure each resistor with 
your multimeter. 

The electrolytic capacitors must be 
mounted with the correct polarity so 
that the positive marking on the over- 
lay corresponds to the positive lead 
on the component. Note that while 
16VW electrolytics are specified in 
the circuit, you may be supplied with 
25VW or 35VW capacitors instead. 
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These will be a little larger but will 
work just as well. 

When installing the transistors, be 
sure to get each one in its correct 
place otherwise they may be dam- 
aged. Make sure that the diode is in- 
serted the correct way around, too. 

When all the parts have been in- 
stalled correctly and soldered in place, 
check your work again to be sure eve- 
rything is correct. Now set VR1 fully 
clockwise. This will minimise the 
current through Q3 and Q4 when 
power is applied. 

You can now connect up a loud- 
speaker and apply power. You can 
use a 12V battery, 12V power supply 
or a 9-12V DC plugpack. The voltage 
measurements on the circuit were 
taken with the supply voltage set to 
exactly 12V. Connect a multimeter 
across one of the 1Q resistors and set 
the multimeter to read DC mV. Apply 
power and set VR1 for a reading of 
around 4mV. This will set the quies- 
cent current through Q3 and Q4 at 
4mA. 

Now check the other voltages on 
the circuit to see that they are within 
1096 of those shown. If they differ 
widely, you have a problem. 

Note that if you use a digital multi- 
meter to measure the voltage at the 
base of Q1, the value will be loaded 
slightly by the 10MQ input imped- 
ance of the meter. On other hand, if 
you use an older analog multimeter to 
measure this base voltage, its sensi- 
tivity is likely to be “20,000 ohms per 
volt” and thus its loading when set to 
the a 10V DC range, for example, will 
be only 200kQ. This would seriously 
load down the base of Q1 and thus 
lead to a wildly inaccurate voltage 
reading. SC 
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These books are written by specialists in their 


fields and will fill a longfelt need for reference 
texts. All books advertised are stocked by 
Silicon Chip at time of printing. 


Newnes Guide 

to Satellite TV 
Installation, Reception & 
Repair. By Derek J. Stephen- 
son. First published 1991, 
reprinted 1994 (third edition). 
This is a practical guide on the 
installation and servicing of 
satellite television equipment. The 
coverage of the subject is 
extensive, without excessive 
theory or mathematics. 371 pages, 
in hard cover at $55.95. 


Optoelectronics: 

An Introduction 

By J. С. A. Chaimowicz. First 
published 1989, reprinted 1992. 
This particular field is about to 
explode and it is most important 
for engineers and technicians to 
bring themselves up to date. The 
subject is comprehensively 
covered, starting with optics and 
then moving into all aspects of 
fibre optic communications. 361 
pages, in paperback at $55.95. 


The Art of Linear 
Electronics 

By John Linsley Hood. Published 
1993. 

This is a practical handbook from 
one of the world's most prolific 
audio designers, with many of his 


designs having been published in 
English technical magazines over 
the years. A great many practical 
circuits are featured — a must for 
anyone interested in audio design. 
336 pages, in paperback at 
$49.95. 


Digital Audio & Compact 
Disc Technology 

Produced by the Sony Service 
Centre (Europe). 2nd edition, 
published 1992. 

Prepared by Sony's technical staff, 
this is the best book on compact 
disc technology that we have ever 
come across. It covers digital 
audio in depth, including PCM 
adapters, the Video8 PCM format 
and R-DAT. If you want to 
understand digital audio, you need 
this reference book. 247 pages, in 
paperback at $59.95. 


Power Electronics 
Handbook 

Components, Circuits & Applica- 
tions, by F. F. Mazda. Published 
1990. 

Previously a neglected field, power 
electronics has come into its own, 
particularly in the areas of traction 
and electric vehicles. Е F. Mazda is 
an acknowledged authority on the 
subject and he writes mainly on 
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the many uses of thyristors and 
Triacs in single and three phase 
circuits. 417 pages, in soft cover 
at $59.95. 


Newnes Guide to TV & 
Video Technology 

By Eugene Trundle. First 
published 1988, reprinted 1990, 
1992. 

Eugene Trundle has written for 
many years in Television magazine 
and his latest book is right up date 
on TV and video technology. 432 
pages, in paperback, at $39.95. 


Electronics Engineer's 
Reference Book 

Edited by F. F. Mazda. First 
published 1989. Sixth edition 
1994. 

This just has to be the best 
reference book available for 
electronics engineers. Provides 
expert coverage of all aspects of 
electronics in five parts: tech- 
niques, physical phenomena, 
material & components, electronic 
design, and applications. The sixth 
edition has been expanded to 
include chapters on surface mount 
technology, hardware & software 
design, semicustom electronics & 
data communications. 63 
chapters, in paperback at $140.00. 
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Digital Logic Design 

By Brian Holdsworth. First 
published 1982. Third Edition 
1993. 

This well-established book covers 
topics from digital logic principles 
& design through to programma- 
ble logic arrays, fault diagnosis & 
testing & coding systems for error 
control. 596 pages, in paperback 
at $52.00. 


MIDI Systems 

& Control 

By Francis Rumsey. First 
published 1990. Second edition 
1994. 

A book for anyone who wants to 
learn how MIDI, the Musical 
Instrument Digital Interface, 
works. Includes principles of MIDI 
control; computer hardware, 
software & interfaces; and an 
introduction to synthesis & 
sampling. 202 pages, in paperback 
at $52.00. 
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SERVICEMAN'S LOG 


Faults that don't obey the rules 


Frustration is the theme of this month's notes. 
It's nice to restore a device to full working 
order but still very frustrating when it is not 
clear why it failed, or why it behaved as it did 


when it failed. 


The first frustrating story concerns 
an NEC colour TV set, model N2092. 
It belongs to a local motel — a new 
customer — and it turned out to be one 
of those frustrating jobs which, while 
satisfactorily concluded at customer 
level, leaves a legacy of doubts and 
queries as to just why it behaved as it 
did. 

^ [t started with а 9 o'clock phone 
call from the motel proprietor, asking 
me to come and have a look at a TV set 
which, to use his own words, “wasn’t 
going". That expression prompted me 
to ask whether it was completely dead 
— an unfortunate phrase perhaps – to 
which he replied that, yes, it was com- 
pletely dead. 
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And he wanted me to service the 
set in the motel, because the set was 
bolted to a shelf in the motel room. 
But I had to explain that I did not 
make house calls, that service was 
seldom practical away from the work- 
shop, and that, in any case, the set 
would have to be unbolted before I 
could work on it. 

For once, I had struck a customer 
who was quite reasonable about such 
matters. He appreciated the problems 
and agreed to bring the set to the shop. 
However, he did stress that he would 
like it back that day, if that would be 
possible. 

Naturally, I couldn't make such a 
promise. But I did say I would look at 
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Fig.1: the horizontal output transformer circuitry in the NEC N2092. Pin 
2 is at bottom right and feeds diode D503 via fusible resistor R522. Note 
the waveform at pin 2. 


the set immediately and do what I 
could, depending on the fault. 

АП of which doesn't have much to 
do with technicalities, but is simply 
an example of the various matters 


which have to be sorted out beforea - 


set is even sighted. 

Anyway, the customer turned up a 
little later with the set in the back ofa 
ute. [set itup on the bench and turned 
iton while he was there. And that was 
the first setback. Far from being com- 
pletely dead, the set was very much 
alive with a full raster on the screen 
and a healthy hiss from the speaker. 
Granted, there was no picture or sound 
and I suppose, to the customer, it might 
just as well have been completely 
dead. 

Oh well, my fault for not being more 
specific. But it did change the situa- 
tion somewhat. On the positive side it 
appeared that the rear end was work- 
ing, particularly the horizontal de- 
flection circuit and all that goes with 
it. And that, in turn, suggested a front- 
end fault. 

Unfortunately, it also ruled out the 
chances of a clear-cut fault, as in a 
completely dead set. And that, in turn, 
meant that there was less chance of a 
quick fix and I advised the customer 
accordingly. Again he was quite un- 
derstanding and so he left me to it. 

When I turned the set on again some 
time later, it came up as before. Then 
the phone rang and I turned the sound 
down to remove the hiss while I dealt 
with the call. When I eventually re- 
turned to the set, it was displaying a 
first class picture. What's more, the 
sound had also returned to normal, as 
I quickly found when I advanced the 
volume control. 

So the fault was intermittent; the 
last thing Ineeded when the customer 
was hoping for a same-day job. 

What I did need was a service 
manual — or at least a circuit. ButIhad 
neither. The best I could dig up was a 
circuit for a similar model, which I 
felt might be sufficient for the job. In 
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fact it served very well, its main short- 
coming being that it lacked any wave- 
forms. Later — much later — I found a 
colleague with the correct version, 
complete with waveforms. 


The fault returns 


The set had been turned off while I 
was searching for the circuit and, 
when I turned it on again, it came up 
in the fault condition. In fact, this was 
to be the pattern; switch it on from 
cold and the fault would appear. Then, 
after anything from a few minutes to 
half an hour, it would come good. 
Similarly, once up and running, it 
would need to be turned off for up to 
half an hour for the fault to reappear. 

This was something of a mixed 
blessing. It was helpful to be able to 
create the fault, almost at will, but the 
half-hour wait each time was highly 
inconvenient and time-consuming. 

I left the set for half an hour or so, 
while I attended to another, more rou- 
tine job, then switched it on again. It 
came up faulty and I quickly switched 
it off. I then took the back off, pulled 
the works out, and began finding my 
way around the boards with the aid of 
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the circuit. And, since it appeared to 
be a front-end fault, I concentrated on 
the tuner and IF sections. 

Next, I switched the set on again 
and made some quick voltage checks 
before it came good. And I hit it al- 
most in one; both the tuner and the IF 
section are fed from a 12V rail — which 
didn't have 12V on it. So that was it — 
all I had to do was find out why there 
was no 12V. And I was silly enough to 
imagine that this would be quite 
straightforward. 

It was no problem to trace out the 
12V rail on the circuit. It was a con- 
ventional arrangement, derived from 
a tapping (pin 2) on the horizontal 
output transformer (T502). From this 
point, there was a 2.20 fusible resis- 
tor (R522); a diode (D503); a 4700pF 
capacitor (C523) in parallel with the 
diode; and the 2200uF main filter ca- 
pacitor (C524) 2200НЕ. In short, it was 
perfectly conventional and it looked 
like a snack. 

I checked the 2.20 resistor and the 
diode but could find nothing wrong 
with these parts. But I did suspect 
that there might be a dry joint to one 
diode lead, so I resoldered these and 


those of the 2.20 resistor. 

By this time, the set should 
have cooled into its fault con- 
dition but, when I switched 
it on, it came good immedi- 
ately. This seemed like a good 
omen but I have been caught 
before in this situation. I 
turned it off for another half 
hour to let it really cool down. 
And, incidentally, these half 
hour periods were adding up; 
the day was slipping away 
and there wasn't much time 
left if this didn't fix it. 

Unfortunately, it didn't. 
The set came up faulty as 
before. So what next? The 
diode seemed the best bet 
and, to save time, I simply 
tacked another diode in par- 
allel with it on the copper 
side of the board, crossed my 
fingers and switched on. 

The result was completely 
unexpected. The set really 
was completely dead now; no 
raster, nor sound hiss, no sign 
of life at all. After the first 
shock, I did some probing 
with the meter and eventu- 
ally realised that there now 
virtually a dead short on the 
12V rail, with only a couple of ohms 
to chassis. 

And so began the laborious task of 
tracing the 12V rail and isolating vari- 
ous sections in an effort to pinpoint 
this fault. Naturally, as readers can 
imagine, tracing this rail on the cir- 
cuit is one thing; tracing it in reality is 
something quite different. It weaved 
and wandered allover the place and 
was almost impossible to follow in 
places. 

The only good point was that it 
used a number of links and these 
proved valuable in isolating various 
sections. I think I lifted about five 
links altogether and, including inevi- 
table interruptions, spent about two 
hours tracking it down. 


The faulty parts 


The faulty components were asso- 
ciated with pin 38 of the jungle chip, 
uPC1420CA. This pin is fed from the 
12V rail viaisolating diode D504. Also 
connected to it is zener diode ZD501 
and resistor R514 (12kQ, 2W). The 
other end of this resistor connects to 
the 120V rail. This is the kick-start 
network, which is needed to start the 
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horizontal oscillator at switch on. 

Both D504 and ZD501 were shot 
(dead short) and this was what was 
loading the 12V rail. Why had this 
happened? I have absolutely no idea. 
Naturally, I checked the substitute di- 
ode and anything else that I might 
have done wrong. I drew a blank on 
all counts. 

So all I could do was replace these 
two components and try again. I re- 
placed the main diode (D503) and 
removed the substitute diode I had 
shunted across it, then I switched it 
on again. Well, at least the set was 
*alive" (raster and hiss) but there was 
still no 12V. Then I realised that the 
2.20 fusible resistor had done its job 
and fused. 

I fitted a new resistor and tried again 
— still no 12V rail. I went over every- 
thing again, checking and double 
checking, but could find nothing 
wrong. But I did realise that some- 
thing else had happened; no practical 
warm-up period would now cure the 
fault and it appeared to be permanent. 

Well, that could be all to the good. 
And, having checked everything else, 
the main suspect now was the hori- 
zontal output transformer, unpleas- 
ant though this thought was. 

With the frequency and waveform 
involved here, the only practical way 
to check this is with a CRO. But even 
here I had a problem. As I mentioned 
earlier, I was working from a circuit 
which had no waveforms. So I 
had only a very general idea of 
what I would find on pin 2. 

In fact, there was a waveform 
there and its shape was not unrea- 
sonable. But I had no clue as to 
what the amplitude should be and 
it was rather beyond my grocery 
bill mathematics to work out what 
it should be to deliver the required 
12V. 

But I did suspect that it was 
rather low, which only supported 
my impression that there was 
some kind of weird fault in the 
transformer. I finished up discon- 
necting it entirely and making re- 
sistance checks on all the tappings. 
They all showed continuity and 
appeared to make reasonable 
sense, at least as far as I could tell 
without any precise reference. 
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Finally,I pulled the transformer out 
and checked it on the shorted turns 
tester. Again I drew a blank. Never- 
theless, I had now convinced myself 
that the transformer had to be the 
culprit. 


Good news & bad 


On that basis, the next step was to 
check availability and replacement 
cost. A call to the NEC service depart- 
ment produced a good-news-bad-news 
reply. The good news was that re- 
placements were available and the bad 
news was the retail price of $166. For 
most sets, the cost would range from 
about $60 to $100, so this was a real 
shocker, particularly as there was still 
a niggling doubt as to whether I was 
really on the right track. 

But I had more or less committed 
myself now, so it was up the motel 
proprietor. I rang him, explained that 
the job was going to take longer than 
we had hoped and that it was going to 
be quite expensive. By the time the 
transformer price, labour and other 
costs were added in, the bill would be 
over $250. Did he want to go ahead? 

He thought about it briefly, then 
said, “уез, go ahead". As he explained 
it, there were a couple of factors in- 
volved. One was the alternative cost — 
it would cost a good deal more to 
replace the set and it was an essential 
item. 

The other reason was more unu- 


BOTH D504 
AND ZD 501 
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sual. When the motel had been fitted 
out, the cabinet colours had been spe- 
cially chosen and supplied to suit the 
decor (it was a light cream colour that 
was not normally available). This 
could be difficult and expensive to 
replace. 

So I ordered the transformer, which 
arrived in a couple of days, and cost 
another $8 freight. And from there it 
was something of an anticlimax; I fit- 
ted it, switched on, and the set 
snapped into life with perfect picture 
and sound. Of course, I gave it a thor- 
ough workout, with a routine of on- 
off cycles over the next couple of days. 
But it never missed a beat and hasn't < 
missed one since. 


Unanswered questions 


So that was it; a faulty transformer. 
The set went back to the motel and I 
had a happy customer, in spite of the 
cost. But, as readers will agree, it leaves 
a lot of questions unanswered. 

For a start, what kind of fault was 
it? Remember, it produced what ap- 
peared to be a typical waveform at pin 
2, even though there was no DC after 
the rectifier. 

The best suggestion I can make is 
that it was some form of high internal 
resistance, intermittent, and probably 
non-linear in some way. In other 
words, it was incapable of supplying 
any useful current to the load but 
could still produce a waveform of sorts 
on a sensitive CRO. 

Further to that last thought, it was 
only when the job was finished and 
the set back in the motel that I found a 
colleague with the correct circuit. 
And it is the appropriate portion 
of that circuit which is reproduced 
here. 

The waveform shown for pin 2 
is essentially the same shape as 
that which I observed for the faulty 
transformer. But the amplitude is 
another matter. I didn't take as 
much notice of it as I should have 
but, as I recall, it was nothing like 
the 120V p-p as on the circuit. 

And what about the destruc- 
tion of the diode and the zener 
diode? This is an even greater 
mystery. My best suggestion here 
is that the substitute diode I 
shunted across the original was 
faulty and was breaking down at 
high voltage. 

OK, so it's a long shot. But Iam 
sure of one thing — if one such 


faulty diode existed in a batch of ten 
million, it would finish up in my spare 
parts stock. 


The microwave oven 


And now for the second spot of 
frustration. This involves a complete 
change of scene; from a colour TV set 
to a microwave oven, and an intermit- 
tent one to boot. This was a first for 
me. Until now, I've had intermittent 
faults in every device I can think of 
except a microwave oven. 

It started with a phone call from a 
regular customer and concerns a 
Panasonic model NN-9859. This is a 
combination microwave and convec- 
tion heating type and, in order to ap- 
preciate the problem, it may help to 
describe the operating procedure, par- 
ticularly for the convection mode. 

Having turned the oven on, the re- 
quired temperature is selected by 
pressing an appropriate key, which 
increments the temperature indicator 
in 10°С steps. When the oven reaches 
the preset temperature, the system 
beeps and flashes the temperature in- 
dicator. The oven is then held at that 
temperature. 

The customer's complaint was that, 
having gone through this procedure 
in the convection mode, the oven 
would behave normally for about five 
minutes and then shut down. If the 
start button was then pressed, it would 
run for another few minutes, then shut 
down again. This procedure might 
need to be repeated several times but, 
eventually, the oven would come good 
and run as long as needed. 

I immediately enquired as to 
whether this also happened in the 
microwave mode, thus suggesting a 
common fault area. But he couldn't 
say; they seldom used the microwave 
mode, only the convection mode. The 
microwave mode was used on the odd 
occasion to reheat a cold meal but 
then the time needed was probably 
too short to create the problem. 

SoIsaid, "bring itin and we'll have 
a look at it". And so it finished up on 
the bench. I deliberately avoided re- 
moving the covers, so as not to disturb 
anything, but simply switched it on, 
set it up for a couple of hundred de- 
grees, and let it run. 

And it ran perfectly; not a sign of 
trouble. I switched to microwave 
mode, added a jug of water as a dummy 
load, and tried that. Again, it ran per- 
fectly. 
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Fig.2: this drawing from the service manual shows the top of the 
Panasonic NN-9859 with the cover removed. Note the temperature sensor 


below the circulation fan pulley. 


Iturned it off, let it cool for a couple 
of hours, then tried the convection 
mode again. And this time it did mis- 
behave; it ran for a couple of minutes 
and then shut down. The temperature 
display was still showing the correct 
value and pressing the start button set 
it off again. 

And, just as the customer had said, 
I had to do this two or three times. 
Then it came good and ran up to the 
selected temperature. I repeated the 
test in the microwave mode and it 
behaved perfectly. 

I let it cool overnight and repeated 
the tests the next day. The result was 
exactly the same as before; intermit- 
tent on convection, perfect on micro- 
wave. On the face of it, it looked like a 
nasty problem. And it could have been, 
had I not serviced this model and 
earlier models before. Which is not to 
say that I had seen this problem be- 
fore — I hadn't. 

But I had encountered a fairly com- 
mon fault whereby the display panel 
would exhibit a string of eights, which 
meant that the oven could not be pro- 
grammed for either mode. And the 
reason? An open circuit oven tem- 
perature sensor. 

So, while the symptoms differed, I 
went straight to this sensor. This looks 
like a ceramic encased resistor and is 
mounted on a ceramic strip. This in 
turn mounts over an opening in the 
top of the oven, with the sensor below 
it. The sensor connections consist of 
two flat metal lugs, to which are con- 


nected leads which run back to the 
microprocessor. 

In all the units I had seen before, 
these lugs were about 75mm long and 
were encased in insulating sleeving 
which extended back over the con- 
necting leads. They were also bent 
parallel with the top of the oven. In 
this oven, however, the lugs were only 
a few millimetres long and the con- 
nections to the leads were plainly vis- 
ible. 

And so was the fault. Instead of the 
usual welded or staked connections, 
these looked as though they had been 
soldered. But there was little solder to 
be seen now. The lugs were blackened 
and the tinned leads simply wrapped 
around them. The: wonder was that 
the thing worked at all. 

For a start, soft soldered connec- 
tions on those lugs simply do not make 
sense. The oven is programmed up to 
250°C and would commonly run at 
up to 200°C, so the sensor and its lugs 
would also be heated to that level. 
Against this, the melting point of 60/ 
40 solder is around 190°C or even a 
little less, creating a completely in- 
compatible situation. 

My bet is that it was bodgie repair. 
The original sensor probably failed 
and some smart type salvaged a sen- 
sor from a ditched oven, clipping the 
lugs short in the process. He then 
attempted to solder the unsolderable, 
creating the ultimate in dry joints. 

I can’t prove it of course but it’s the 
best theory Ican come up with. SC 
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The DAT Technical Service 
Handbook, by Richard 
Maddox. Published 1994 by 
Van Nostrand Reinhold, 
New York. Hard covers, 224 
pages, 235 x 156mm, ISBN 0- 
442-01423-6. Price $109.95. 


Not a book for the beginner, this 
text is more for the person who has 
been carrying out maintenance or serv- 
ice on analog or video tape recorders 
and who now wishes to gain some 
knowledge of Digital Audio Tape 
(DAT) recorders. 

The Author was introduced to his 
first DAT machine in 1989 and has 
been concerned with maintaining 
them ever since. The book is divided 
into nine chapters plus three appen- 
dices. 

Chapter 1 traces the development 
of digital audio tape from 1983 when 
the Sony RDAT (rotary head DAT as 
in VCR's) was selected as 
superior to the SDAT format (ie, sta- 
tionary head DAT as in analog tape 
recorders) due among other factors to 
tape size, recording time and error 
correction. This chapter also discusses 
the origin of DAT copy protection, 
consumer versus professional decks 
and the tape format. 

Chapter 2 covers DAT recording 
specifications, the track section iden- 
tification, the rotary transformer 
which gets the information from the 
spinning heads to the electronics, 
methods of head switching, automatic 
track finding (ATF), servo systems 
which keep the heads spinning at 2000 
RPM for record and playback but al- 
low small variations under the con- 
trol of ATF and finally, brief coverage 
of analog-to-digital and digital-to-ana- 
log converters. 

Chapter 3 gets into the nitty-gritty 
of maintenance and service, which is 
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what the book should be all about. 
The Author covers the tools, test tapes 
and equipment necessary to do the 
job adequately. He stresses the neces- 
sity for regular maintenance and the 
critical nature of the alignment of the 
tape path, as each track is only 1/10th 
the width of a human hair. He also 
lists the items that need regular re- 
placement. 

Chapter 4 covers alignment proce- 
dures, including tape tension, cap- 
stan adjustment, RF record and play- 
back. It also includes a summary of 
the different alignment tapes avail- 
able. Chapter 5 discusses the mechani- 
cal side ofthe DAT machine: the trans- 
port mechanism, head drum mainte- 
nance and wear, dismantling and re- 
assembling transport mechanisms and 
some replacement procedures for spe- 
cific models. 

Chapter 6 is probably the chapter of 
most interest to our readers. It covers 
the signal flow through the recorder, 
starting with the analog inputs, ana- 
log-to-digital (A/D) conversion, sig- 


nal processing blocks, digital-to-ana- 
log (D/A) conversion, RF circuit de- 
tails and servo circuits. The Author 
finishes the chapter by saying that 
although the information was for the 
Panasonic SV-3900 it is mostly appli- 
cable to the SV-3700 as well. Also the 
transport and much ofthe control cir- , 
cuits discussed are used in the 
Panasonic SV-3200 and Technics SV- 
DA10 recorders. The Studer D- 
780DAT uses the Technics transport 
and Studer electronics. 

Chapter 7 covers fault finding and 
as is the case with electronic equip- 
ment that has a complex transport 
mechanism, this usually causes most 
of the problems. Richard Maddox has 
found DAT recorders are no excep- 
tion. The major problem, in his expe- 
rience, is tracking incompatibility be- 
tween machines due to misalignment 
and head wear. 

Chapter 8 is headed "Errors And 
Other Causes Of Headaches". Because 
the tape is moving at 0.32 inches per 
second (about 8 mm per second - yes, 
it's an American book) and recording 
61K bits per inch (approx 2400 bits 
per mm), you can well imagine how 
critical the alignment is and how a 
little wear could cause problems. 

Chapter 9 covers servicing tips for 
various models including Aiwa, JVC, 
Marantz, Panasonic, Studer, Tascam 
and Technics machines. For anyone 
maintaining one or more of these ma- 
chines, the book could be a wise in- 
vestment. 

The book finishes with three ap- 
pendices. The first covers DAT abbre- 
viations, as these will not be familiar 
to the beginner (eg, ADLRCK — Analog 
to digital left/right sample clock; and 
MASH - Multistage noise shaping). 
The second is a DAT glossary and the 
last, a bibliography. 

To sum up, this is not a book for 
everyone but those in the field will 
benefit from it. Our copy came direct 
from the publishers, Thomas Nelson 
Australia, 12 Dodds Street, South Mel- 
bourne, Vic 3205. Phone (03) 685 4111. 
(R.J.W.) 
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AS REVIEWED IN 
E ELECTRONICS JV80 8" SUBWOOFER 
JUNE 1995 


The driver used in this subwoofer is the fabulous new Vifa 
M22WR 8" driver. It incorporates a long stroke, low 
reflection magnesium basket, has a 50mm voice coil and 
a very stiff conical paper cone with a low damping rubber 
surround. Power handling is an amazing 150WRMS. 
Please contact us for a copy of the article from 
Electronics Australia if you don't have it. 


Quote from Rob Evans in 


Electronics Australia Magazine. 
“The JV80 performed extremely well in both our 
subjective and objective tests, and really did 
demonstrate how a refined driver such as the Vifa 
M22WR can deliver the goods in a correctly tuned 


enclosure". 
The cabinet is supplied prebuilt and is made from 
MDF in blackwood veneer. Grill is 
supplied with speaker cloth 
mounted. Cabinet size is very 
small, with a volume of 35 
litres, and measures 600 x 270 x 
300mm. We recommend a 
polyswitch speaker protector to help 
protect the driver. 
Check with your local Jaycar store for a demo. Demos in 


most stores. 
Speaker - Vita M22WR Cat. CW-2115 — $199.50 
$10.95 


Polyswitch Cat. RN-3472 
Cabinet Cat. CS-2540 $139.00 
Total $349.45 
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64K DATABANK 


Features: *64K memory 
«Databank «Real time clock 


| These | Reference Seres use e OFC 


ї shielded low capacitance cable with 

га central lead wire for remote 

| switching of car amps, or for extra 

I ! grounding on home Hi Fi. Cable is 

I figure 8 OFC blue colour with an OD 
l of 5mm per side. Plugs are superb 


t quality gold with nickel metal covers. 


| Each lead is colour coded with red 
ү and black RCA plugs. Each lead has 
1 two RCA plugs on each end. 

| Specifications: 

1 «Material: Oxygen Free Copper 

| eStranding: 10/0.12mm 

1 *Shield type: Spiral 

l eGround wire: 10/0.12mm 

| *Capacitance: 68.8PF/M 

10.5 metres was $19.95 

11. 5 metres was $24.95 

i 15.0 metres was $34.95 


sSize: 0.40mm 

Diameter: 0.75mm 
Standard: 45/0.12mm 
Resistance: 0.03850/M 
Impedance: 650 at 1MHz 


Save $5 Cat WA-10601 


Calendar «Calculator *Currency E 
conversion eData communication diae 
plus more. See our 1995 catalogue page 183 for 
further details. Smaller models also available. 


Cat ОМ-7320 $129.50 
PC INTERFACE 
Cat. ОМ-7324 $39.50 


Save $6 Cat WA-10621 Save money on our grey professional 
Save $7 Са! WA-10661 rack cases. See our 1995 catalogue 
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CAR 
VOLTAGE 
METER / 
CLOCK / 
STOPWATCH 


Features: eAutomatic 12/24V selection Digital readout for battery 
voltage eLap counting eStopwatch for sports eDigital clock 12/24 
hour selectable Backlit eSmall size 115(W) x 27(H) x 15(D)mm 


Cat. XC-0118 


‘Only $29.95 


page 121 for full details. 

Cat No. Was 
lunit HB-5120 $75.00 
2 unit HB-5125 $99.50 
3 unit HB-5130 $109.50 


CAICH 
: LE 


See our 1995 catalogue page 120. 
Size 132(H) x 279(D) x 304(W)mm 
Cat. НВ-5570 was Seu 
NOW : © 
uem $1 1 5. оо 


Another surplus special. Limited quantity. It consists of a metal base/rear panel and fawn 
coloured plastic top and sides. It measures 360(D) x 340(W) x 70(H)mm. There is a slot in the 
front panel (26H x 216W) which will 
accept 2 x 3.5" disk drives or hard disks. 
Brackets supplied for mounting. 

| The rear panel has numerous cutouts for 
a myriad of things. These include D25 
slot for printer, D25 slot for COM2, D25 
slot for SCSI, D37 slot for ext floppy 
disk, round hole for keyboard, reset 
pushbutton hole, slots for fan, hole for 
expansion board 112W x 47Hmm and a 


hole for a power supply 86W x 53Hmm. = и № 
Grab one while we have them. EM JAYCAR 50MHZ DUAL ТВАСЕ | W 
Cat. QC-1910 50mHz $1195.00| 


Mail order customers add an extra $4 to : 

P& i — : Е 

Cat HE 5100 ? zd pos eo = Free pair of probes (value $79.00) with 
о. R REAR PANEL SHOWN every 50MHZ CRO purchased in June 


| 1 
R. ) 


= C cM e m Guardall Wireless Burgalar Alarms are very reliable, have a good range and 
GAY i | c | М p M. М work well. See 1995 catalogue page 70 for full details. 
WELT TNDOUGTANCE № 4 SECTOR SYSTEM | 

"E : *1 x 4 sector alarm receiver panel •1 x wireless pulse count PIR «1 x reed \ 

*3.75 digit «4000 Count *39 Range switch/transmitter «1 x remote controller «1 x 240V plugpack «Extra PIRs, 
а d M "i еччепсу remotes and reed switch transmitters are available separately. 
*Temperature ePeak Hold eLogic | : Cat. LA-5220 
See 1995 catalogue - Page 28 for full Was $399.50 Less 1596 


details. 


Cat. ОМ-1475 WAS $189 
RID S» UE 


||3 SECTOR SYSTEM 
*1 x 3 sector alarm receiver panel *1 x wireless pulse 
count PIR *1 x remote controller •1 x 240V plugpack 


| at. LA-5221 О | 
i Was $289.50 Less 15% DTE Y 


MORS i. OPTIONAL EXTRAS DISCOUNTED ALSO 


USE Suits IBM compatibles 
- Remote Control Was $44.95 Now $38.20 LA-5222 
Cat. XM-5110 $19.95 bun Door/Window Switch Was $54.95 Now $46.70 LA-5226 
Pulse Count PIR Was $99.50 Now $84.50 LA-5224 


Wireless Keypad Was $89.50 Now $76.00 LA-5228 


240VAC to 20VAC @ 2 Amp 


We have made a scoop purchase of a 
small quantity of desktop power supplies. Its 
is in a black box measuring 110 x 85 x 60(H)mm, and has a 
= 2 metre 240V lead on the primary side, and a 2 metre lead 
| lighter plug. See 1995 catalog page 108. | | on the secondary side which terminates to a strange plug. It 
Cat. MI-5038 - is fully electricity authority approved. Qty small, so be quick. 


$159.50 Cat. МР-3029 only $15 each ^ | | 


DMM 


| ра | This is a genuine 200 watt 12-240V 
A inverter. It will operate a 200w load all 
у day. It has an inbuilt fan, power LED, 


on/off switch and input is a cigarette 


THIS FANTASTIC 


We have made a scoop purchase of disk boxes. There is a videmus c erede Un 
NEW METER IS 2ARGAI 


strictly limited quantity at greatly reduced prices. 


DESIGNED FOR 
THE NINETIES! 5.25" HOLDS 100 | 5.25” HOLDS 120 ТЕРМ 
^ lis small enough for [ - - 3.5 di is LCD 
М the top pocket and eFre vie | 
tool cases. The wakes Hold | 
unique lead system, eData Hold 
means they wrap See 1994 
/ around the special catalogue | 
Ul case and simply age АБ for 
click in. No more aeos 
С Bi dangling leads. Limited : 
‚ Featsures: *АС/ОС _ c quantity 
voltage *DC current ,.. - 2 
yf eresistance ediode and NEW Cu or HR 
es 8(D)mm. For full ALL JAYCAR STORES HAVE FAX MACHINES Cat. QM-1570 
specs see page 26 of our 1995 Jaycar York St 02 267 1951 Adelaide 08 2317314 
о nouos Gore Hill 02 439 4895 Melbourne 03 6631198 ELS | 


‚Са. QM-1520 
Огоо Wale (64 05 


Bankstown 02 709 2007 Cobur 03 384 0061 
Penrith 047 218 935 Buranda 07 393 0045 
Newcastle 049 653 796 b 


Parramatta 02 683 3628 Springvale 03 547 1046 $39.95 


Can 


erra 06 239.1821 


GIFT WITH EVERY MAIL 


т RECEIVED IN JUNE!!! 


Save $10 on 50mm. Dome Midrange 


‘alderina lror | i - Mf B Ves this driver does bear a 
d © striking resemblance to the 
Ideal hobbyist soldering station. It operates on 240 _ E Philips AD02110/Sq8 and the 
volts, and the transformer delivers a safe 16 volts 40 | hw difference does not end there. 


the soldering iron. | : B Our evaluation of samples gave 

It has a PTC (Positive Temperature Coefficient) : № very pleasing results. Not as good 
0] soldering tip at a constant temperature of 310°C | - M3 as the Philips driver , but if your 

which is ideal for PC work. It has a 20 second heatup | E JJ budget does not extend to the 


time. Replacement Tip Cat TS1202 $9.95 t European import, you can get two 

Cat. TS-1200 WAS $49.95 | T № of these for around the same 

NICA, ERE > AÑ = = № price. eNom impedance- 8 ohms 

ePower handling- 120 watts rms 

[ Т 7 ms (system) «Frequency range- 

| SWANN ROCKER SWITCH PACK > 600Hz - 10000Hz »Sensitivity- 

SAVE A FORTUNE OVER NORMAL PRICE Е : Г k 88dB 1watt 1metre. •Моісе Coil 

The pack consists of a total of 23 \ Resistance (Re)- 6.90. *Total О factor (Qts)- 0.483 eResonant 
switches. There are series 41, 50 and 51. / frequency (fs)- 405 Hz. 


АН are 240VAC in currents 5, 10 and 15 Cat. CM-2094 WAS $49.95 


amp. Switch configuration is mostly ži x = 
SPST. Colours are Beige, Grey, White and NOW $39.95 SAVE 510 


| Black. They are commonly used in 
washing machines, fans radiators, dryers, 
air conditioners, toasters, lights etc etc. 
We purchased these from Swann as 
manufacturing overuns. To buy a single 
switch from a repair house you could pay 
up to $10 each or more. So grab a pack 
while we have them. LIMITED QTY. 

Cat. SK-0999 ONLY $12.95 


M | AUDIOLINE 830 

This budget model has 
the following features 
«full logic micro cassette 
| deck emicro-processor 
control «optional remote 
control eremote turn on ememo 
recording facility «call screening 
*message received 
indicator/counter «variable length 
outgoing message erewind, 
playback and fast forward «volume 
control. 

Complete with a twelve month 
replacement guarantee. 


| True Mains Power from a 
battery........ A sinewave 
inverter generates mains type 
power with the correct peak 
and mean voltages 


guaranteeing reliable, optimum А 
performance for the connected Cat. YT 7041 e + 
electrical equipment. WAS $89 NO 


FEATURES $300 watts 
continuous ecompact 
elightweight erugged and 
reliable estable output power 
wpe efficient - 82% esilent 
Ur TOTAL PROTECTION •іприї over and under voltage electronic 
J M short circuit ereverse polarity eover temperature ecircuit breaker 
overload protection eelectronic current limiting 
SIMPLE TO USE *connect to a battery and switch on, it's now in L 
ROADS ANY T ad the nit WM auto masc Manon Handling: 60 watts eResonant Freq. (approx): 38Hz *Frequency 
Response: 38 - 3kHz Suitable Enclosure: 25L or more - sealed 


Cat. MI-5030 WAS $699 SAVE $100 ONLY $599 [AROA Cay? Blom UAC a PL) 


10" Black Cone 
Woofer Sellout 


This is a quality woofer with foam roll 
surround, silver dust cover and grey 
ribbed cardboard cone. Listed below 
are all the specifications we have 
available.elmpedance: 80 ePower 


| A IW IG li 
b E This board is Strictly Limited 
5 ideal for Quantity available. 
pase ! p mounting This tuner will work on |. 
UE | 40VAC 
Quik Kit has 11 | larger both 240 and 
inei components, 12VDC. Six stations 
compartments inside, 
e.g. relays, can be preset and 
there are 10 small ones PEER T h 
-uring 59 x 59 x large selected by pus 
uc ps Ted | № electros, buttons. These stations can be either FM and AM. It 
ганец ANa arge bridge rectifiers, etc. The pattern is arranged is designed to be used in a restaurant or outdoor PA 


compartment will hold 
screw-drivers, soldering irons etc and measures 310 
x 80 x 45mm high. When the lid is closed each 
compartment is sealed from each other and there are 
two slide catches to hold the lid closed. Total size is 
312(W) x 220(D) x 50(H)mm. Colour is grey. Made in 
Australia. Don’t pay $19.95 


Cat.: HB-6315 was $17.95 


system. It can be used on your normal stereo, 
however both FM and AM signals are mono. The 
recommended sell price is $309. Size 265(W) x 
195(D) x 80(H)mm. Because they are such a bargain, 
marked alpha numerically. 88 x 88mm. we cannot offer our normal warranty. We will 
(Supplied аз a snap-apart pair 88 x 176 long). however offer а 7 day vp 


Cat. HP-9560 WAS $3.95еа f cat. ar-2250 Only 


оп a copper clad “square” with holes оп а 0.2" 
(Bmm) square pitch. Soldering components to 
any "square" automatically connects them to 3 
other points. 20 holes x 20 holes, positions 


| ABS PLASTIC BOX 


| Made in the U.K. from ABS, Has a precision 
С fitting moulded lid with metal bushes to take 
| countersunk screws (supplied). Its about the 
| same size as the largest size Jiffy Box. 
| Measures 190(L) x 110(W) x 60(D)mm. Jiffy 
$ box sells for $6.75. 

| BUY THESE FOR ONLY $3.95 EACH. 


| Cat. HB-5504 


| Normally sells for around $12. Colours available: white, blue and orange. 


Only $3. 95 ea 


Save $30 On Car $ 
The system consists of 6.5" 
woofer, and a Neodidyium 
Super Tweeter with a high 
power crossover. They 
handle high power, so 
require a power amp of at 
least 30WRMS per channel 
to drive them properly. 10 
watts is not enough! 
SPECIFICATIONS: 


! Another surplus buy. Made in the U.K. These 
| I ports provide the user/installer with a simple 
| i system for installation of “D” connectors. The IDC 
| l feature eliminates soldering, and wires can be quickly disconnected 
` Шр rewired to new pins if required. Inserting wires is made easier i 

4 you have a BT inserter tool. Faceplate is UK power point size ie 85 x 
A Y C Каш white in colour. Fitted with 2 x D25 females. LIMITED QUANT 


- | | Cat. PP-0859 


[750 WALL SOCKET PLATE | 
IBARGAIN 35 


4 | These have 
S4 а standard 
75 ohm 
“socket in the centre of a square 
plate. They are not the 
“standard power point size, but 
¿they are cheap! 

& Plate size: 85 x 85mm. Colour white. 


|Cat. 17-3028 з only $2 еа | 


prices. 


TY AVAILABLE. 


ATTENTION COMPUTER 
INSTALLERS Bre SETA ОИ 
These are NOT AUSTEL APPROVED. We 

are selling these in bags of 50 

pieces. Save a fortune over normal 


| NORMALLY AROUND $1.00 EACH 
| Cat.PP-1436  $ 


*Power handling - 80WRMS/240W PMPO  *Impedance - 4 ohms  *Freq 
resp - 50 to 22,000Hz *Sensitivity: 90dB 1 watt 1 metre eResonant frequency 
(fs): 50Hz *Зоипа pressure level - 90dB . *Woofer - 6.5" with treated paper 
cone and rubber surround, magnet weight - 10 ounce, voice coil dia 25mm 
*Tweeter - Super tweeter with surface mount design. Small size with great 
response *Crossovers - High power units with crossover frequency of 
2500Hz. Each housed in its own case. 

Supplied with metal grills for woofer and mounting screws/cables etc. A 
quality set of speakers that will give you years of excellent service. Add to this 


a Subwoofer for excellent car Hi Fi sound. 
Cat CS-2275 was $199.50 pr JUNE $169.50 PR 


| 50 PIN CENTRONICS/ SCSI 
| CONNECTORS 


Right angle entry, 
complete with metal 
backshells. 


| 
| 
| 
— | Сай. PP-0891 Male $3.95 
| 
| 
| 
| 
| 


Cat. PS-0899 Female $3.95 


Clock 


W] Unique side s ҮЙЛӨП эе iem allows 
|| you to use just a few or build a whole wall of 
drawers as your parts expansion dictates. Quality 
designed drawer slides will not ‘stick’ or seize. 
Slide handles also takes identity cards. Single or 


| SUE drawers TAM. 
Size: 110(W) x 120(D) x 50(H)mm 


| SINGLE DRAWER Cat. HB-6300 
| шй $5. 95 


DUAL DRAWER Cat НЕ: 6307 А 
(H Normally $6.20 


Movement 
*Very compact 56 x 56 x 

|| 15mm «зе! starting one 

| Second stepping motor «Uses 
1 x AA battery that lasts 1 
year •+15 second/month 
accuracy Supplied with three | 
sets of hands elncludes 
| sweep second hand 


Cat. XC-0100 


| Tamper ргоо $$) 


only $9.95 


300VAC VARISTOR DN 


Specifications: Dia: 7mm 
| eRMS Volts: 300 eDCV: 405 


d eJoule: 25 Peak Current: 1200A 
eCapacitance: 70pf 


$1.50 


| Cat. RN-3402 


0.45 VOLT 1000MA 
SOLAR CELL SPECIAL 


Ideal for experimentors. Connect in series or parallel. | 
Terminal strap enables easy connection to other cells. | 


Cat. ZM-9004 

normally $7.50 
JUNE ONLY $4. 5 
SAVE $2.55 | 


Torx Screw Bit Set 
The set consists of 7 Tamper Proof Star pieces 
which fit the 6 point STAR type screws with 
tamper proof pins, as those found on computer 
systems etc. They are T10, T15, T20, 125, T27, 
T30, T40. Made from chrome vanadium - steel 


and heat treated. 
Cat. TD-2034 


$14.95 


2 FREE 
PROBES WITH 
25MHZ CRO 


PURCHASIE 


The Jaycar 25mHz Dual 

Trace CRO features 

delayed sweep. Most 

other CROs are 20mHz, 

our is 25mHz. See 1995 catalogue page 35 for details and specifications. 


RONICS l 


Ou 


7a Assemble your own speaker kits 
»4 using quality European VIFA 
drivers and save a fortune. 
Cabinets and crossovers are 
a 189 prebuilt. Simply screw the 
@ speakers in and solder the leads. 
® See our 1995 catalogue for full 
details. Call into any store for a 
=) demo. 


6" Three JV100 10" Three Wa 


5" Three i Five S ker Kit 
A ee Way Speaker Kit Way Speaker Kit cbr vus 
" i SPEAKER KIT SPEAKER KIT EES id 
S UU Ny Shielded (а сә-2570 $489, Cat CS-2560 $579/P abe ea 99/PR 
Cat CS-2580 $339/PI WITH CABINETS a WITH CABINETS 4 Cat CS-2552 $1499/PR 
Cat НАВ НЕЗ, IPR x ce un сесия 10" SUBWOOFER CABINET AVAII 
AVAILABLE SINGLY 
J i см p---————————-————--—--————-—---- 
‘CHARG ! SAVE | | LOW PRICED 
SPECIALS 15100 ON | | METER WITH 
YU | i : 
ИН AA NICAD - 550MAH ! 1000W | ] TEMPERATURE 
І Ш •Егедиепсу eTransistor 
4 Normally $2.50 ea ! 24V-240V | lene b ries 
June 10 for $20 n | Brower off “20А 
Cat. SB2452 ! INVERTER |] Зее cat page 27 
AA NICAD - 720MAH | See cat for full details. Cat. MI-5060 | е КУ 
| І 
Я Normally $3.50 еа | ISAVE $100 1$69.95 
н June 10 for $28 itd or D: had im амач а E WAS $79.95 LAST 
Cat. SB2450 = == ——— — | СМ-1282 $12.95 YEAR WITHOUT TEMP 


J jm Train Detector Kit È 4.5 DIGIT DMM 
vo l ror Model Railways > UNDER $100!!! 


UMO 830 HUNTER ST | REF: SILICON CHIP JUNE 1995 = *Frequency «Transistor 
AV(O| f If you want automatic signalling on a model railway, the firs Capacitance Data hold 


NEWCASTLE E requirement is reliable train detection in each track section or eAuto power off •20А 
|} "block". This circuit provides detection of trains whether or not track voltage is See cat page 27 
PH: 049 653 799 | present, and is able to detect the presence of a locomotive or single carriage. The Cat. QM-1330 
FAX: 049 653 796 


Jaycar kit includes PCB. 


Lea kcsigs $13.95 | УК: 


Economy surround sound KA-1773 ^ $59.50 | шэш. 
Digital trigger д CROS KA-1772 $55.00 This cordless incorporates a noise 
Subwoofer amplifier module KA-1771 $129.50 | reduction circuit which gives you 


Playmaster subwoofer amplifier KA-1770 $349.00) | even clearer calls; Oherfeatuss include: 
memories esecurity coding *etone/pulse 


RA | Minispot align Source КА-1 769 $23.95 switchable dialling elast number ге а! eEasycall 
| Shoestring amplifier KA-1767 $129.00 compatible «privacy mute function «adjustable 
Guitar headphone amplifier ^— KC-5185 UE B ee cores sitire oie e a 
Photographic timer KC-5184 $69.95 | Complete with a 12 month guarantee. 
ACS decoder KC-5183 $19.95 | Cat. YT-7044 WAS $179.00 


Twin 50 preamplifier module КС-5182 $37.50 | NOW $149 SAVE $30 
50 + 50 watt amplifier module — KC-5181 $59.95 E 


(M 011 change time S/F KC-5180 $17.95 
@ Digital effect unit KC-5179 $169.00 | 


REF: ELECTRONICS AUST 
APRIL / MAY 1995 


Cat. KA-1770 


$349 


Digital Trigger 
Adaptor Kit For 
CRO's 
REF: EA 4/95 
This project allows you to use your CRO more effectively with digital circuits by 
allowing you to monitor any given event in the circuit under test, and to trigger the 
Scope only when ай the relevant input conditions are met. With eight inputs 
(expandable to 24), it also includes an adjustable trigger delay, so it can effectively 
convert your scope into a low cost logic analyser. Kit is complete with PCB, case, 
Screen printed front panel, IC test clips plus all electronic ue E5 5 о о 
е 


Cat. KA-1772 


Economy Surround Sound 
Decoder Kit 


REF: EA 5/95 

This surround decoder uses 
low distortion analogue 
circuitry to produce a 
surround channel, centre 
channel and subwoofer output 


AY] channel. If our genuine Dolby 


Pro-Logic decoder (KC5175) is 
out of your price range, then 
this economy decoder is worth 
} considering. The Jaycar kit is 
10096 complete with case, 
PCB, punched & silkscreened front panel, punched rear panel, 
transformer, RCA sockets plus all elec components as per the EA article. 


Cot. KA-1773 $59.50 


ЧА Listeners 
1 Guide To Dolby 
8 Surround Book 


B If you are planning a home theatre 
aJ for your home, then this guide is 
=4 essential. It covers all aspects of 


Cat. MP-3002 


| ВЕЕ: ЕА 4/95 


| a 10.7MHz signal for doing the same job on FM 
| radios. Both signals are modulated with an audio 


| Cat. KA-1796 


aycan Has A Vr Phpack Requirements 


*12VDC 150maA. With 7 reversable plugs 


This kit will provide both a 
455kHz signal for aligning AM radio IF strips and 


tone of around 1kHz, with the 1kHz audio signal 
available by itself for audio testing. The Jaycar kit is complete with PCB, case, silk 
screened front panel, plus all electronic components. Three AA penlight batteries required. 


Use Cat. SB-2354 Pk4 
$23.95 


Dolby Pro Logic Surround Sound Kit 
REF: SILICON CHIP DEC 94 / JAN 95 00 


Short Form Kit 

This kit is PRO*L0OGIC 
supplied ] 
with pre- | 
tinned PCB, 
Dolby ICs 
and all 
electronic | 
components | 
as per the 
Silicon Chip 
article, RCA 
Socket bank, 
potent- 
iometers, 
switches 
and internal 
audio and mains cable. The short form version of the kit is ideal for those constructors 
who wish to build a complete decoder with amplifier modules in the same case as the 


decoder. EXCLUSIVE TO JAYCAR. 
$169.50 


Cat. KC-5175 
Enclosure Kit 

This includes the low radiation toroidal transformer, mains lead and plug, fuse holder 
and fuse, mains switch. black anodised brushed aluminium instrument knobs, 
professionally puriched and screened front panel, punched rear panel plus all 


mounting hardware 
$69.50 


Cat. KC-5176 


РПН DAA AAAS 


MP-3012 
SHOWN 


*12VAC 
;[500mA. 


V] what you need to set up, and get 
M the most out of a home theatre 


Cat. MP-3003 


*9VDC 150тА. With 7 reversable plugs 


4 system. Topics covered: 
«Speaker placement eSubwoofers 


«Surround and centre channel Cat. MP-3006 


*12VDC 300mA. With 2.5mm De plug 


3.5mm DC 
removable 


plug 
* 


mj speakers ePower amplifiers 
4 *Enhancements for movie viewing 


M - plus much more! This book will answer virtually any Cat. MP-3007 


*9VDC 300mA. Supplied with 2.5mm De Иш 


Cat. MP-3020 


_|*16VAC 1.25 amp. 
"| Terminates to bare ends 


aj question you may have regarding Pro Logic Surround 
= Sound. Don't be left behind - the home theatre revolution 


9] is here! 11 pages with fully illustrated pictures. Size: Cat. MP-3008 


*9VDC 800mA. 2.1mm reversable DC nup 


Cat. MP-3021 


E рю only $2.95 


M Н Cat. ВС-1200 
041264С-15 ВАМ 


NEC BRAND - LIMITED 
QTY AVAILABLE 


Cat. 27-8520 


Cat. MP-3010 


Cat. MP-3012 


Cat. MP-3015 


*3, 4.5, 6, 7.5, 9 & 12VDC 300mA. 
Supplied with 7 reversable plugs 


*3, 4.5, 6, 7.5, 9 & 12VDC 500mA. 
Supplied with 7 reversable plugs 


*12VDC 1 amp. 2. 5mm reversatile 0С [7] 


*3, 4.5. 6, 7.5, 9 & 12VDC 1 amp. 


*17VAC 1.5 amp -earth connected - 
(Austel approved for use with alarm diallers. 
Terminates to bare ends 

> | Cat. MP-3022 

*10VAC 1 amp. 

Terminates to 2.1mm reversable DC plug 
Cat. MP-3025 

*12VAC 1 amp. 

Terminates 10 2.5mm reversable DC plug 


Cat. MP-3026 


Supplied with 7 reversable plugs 


Cat. MP-3016 


| MAKE UP YOUR OWN 


Uff Size: 17D x 9Hmm Cable Length: 120mm 


n — —À oO plar Battery Charge: 

Е 61 These tools are about half normal price. We for 2 x C Size or 

sM purchased them from a tool importer who ordered 
the incorrect one. 

This tool will crimp coaxial connectors used with the following 
cables - RG58, RG59 and RG62. Actual sizes are 8.1mm, 6.5mm, 
5.4mm, 2.35mm and 1.72mm. There is also a pressure adjustment 
control. Limited quantity available. 


Cat. TH-1882 


This solar NiCad battery charger will charge 2 x C 
size, Sub C or AA batteries. Ideal for anywhere 
where 240 volts is not available. The solar panel 
is mounted in the lid, which is removeable from 
the charger. Also included is a circuit test button. 
Size 119(L) x 65(W) x 39(H)mm 
Cat. MB- 35281 WAS $16.95 

95 SAVE $4.00 


This foot rest is designed 
for computer operators, 
and is suitable for anyone 
who sits at a desk. 

The footpad measures 
420(W) x 280(H)mm, and 
is ribbed. The angle of the 
pad is easily adjustable (by 
your feet). Its simple to assemble and is grey in colour. 


Cat. XC-5160 WAS $22.95 
IW $16.€ SAVE $6.00 


! Mouse station is ergonomically designed to 
1 rest your wrist and reduce the risk of 

| Carpal Tunnel syndrome. As well as the 

1 padded wrist support, it includes a mouse pad and a 


| 3.5" floppy disks plus pens etc. Total size 350(D) 
! | x258(W)mm. Mouse and disk not supplied. 


SAVE $5 


Buy a Hot Sol Gas Soldering 
Iron or Hot Sol Service Kit in 
June and receive a free can of 
gas. Value $5.95. See catalogue = 


for full details on Hot Sols. 
HOT SOL HOT SOL SERVICE KIT 


Cat. TS-1700 


12V HALOGEN —À 
WITH 


LESS 10% 


: Slide out drawer at the rear. The drawer will hold 10 x 


| iCat. хм-5098 WAS $19.95 


Cat. TS-1702 $49. SDD XC-4750 $17. 


This copyholder 
is fully adjustable 
for personal 
comfort. It has 
tilting bail at the 
back to vary the 
reading angle 
and height 
adjustable 
document clip 
for different 
sized paper from 
A4 to foolscap to 
legal (up to 370 
x 220mm).There is also a sliding rule. Colour 
is black. 
Cat. KO: 5152 WAS $14.9: 
‘ SAVE $5 


OUR 
BASE! 


Normally 


Our standard white box disks have a lifetime guarantee and meet 45/20 (ANSI) 
clipping level. Beware of others selling “B” grade disks. You may save $1 - $2 per 
box, but when up to 30% may not work, where is the savings? Supplied with 
envelope, index labels and write-protect tabs. 


halogen globes come with a round metal 3.5" DSDD Cat. XC-4736 РКТ 10 
fitting for mounting in the ceiling. But, with ES 

our base, you can now mount these 3.5” DSHD Cat. XC-4738 РКТ 10 
versatile lights anyhere. We also sell the 3.5” DSHD -IBM Cat. XC-4739 PKT 10 
20W and 50 lights. 5.25" DSDD Cat. XC-4730 РКТ 10 
BASE 5.25" DSHD Cat. XC-4732 РКТ 10 


Cat. SL-2735 qc o 


SEE MAY ADS FOR FULL DETAILS 


20W GLOBE/REFLECTOR Linear IC’s and Applications ВМ-2489 $17.95 

Cat зі 2/30 | Satellite & Cable TV BM-2490 $19.95 

50W GLOBE/REFLECTOR Digital Circuits BM-2491 $22.95 

: Computer Fundamentals BM-2147 $22.95 

Саі 91-2732 1 АН About Monitors BM-2145 $19.95 
Int. Diode and Thyristor Index 

Data & Subsitutions BM-4578 $34.95 


| Ratchet Screwdriver Socket Set 
Brand new unit for 1995. Its now in a better plastic case, and has new tools including 6 
fine long handled screwdrivers, flexible drive shaft and three right angle screwdrivers. 
This saves you $4.00. Here's what you get:- •1 x ratchet driver *1 x flexible drive shaft 
*4" extension bar *1/4" drive socket adaptor °З slotted bits 5/32", 3/16", 1/4” e3 
Phillips bits No 1, 2, 3 *8 Hex bits 1/16” (1.5mm), 5/64"(2.0mm), 3/32”(2.5mm), 
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11/32", 3/8", 7/16", 1/2" *3 x right angled screwdrivers - small, medium, large, all 
housed in a tough durable plastic carry case with handle. 
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See our 1995 catalogue, or call for full details. 
Now available with single voice coils. All these drivers 
RE/SPONSE have 8 ohm voice coils and have rubber surrounds 
and huge magnets. Two ranges available, one with polypropylene cones, 
and the other with carbon fibre cone. 
Size Cone Power Box Size Cat Price 
Inch Material Handling Vented Sealed Мо. Each 
Polycone 80RMS 2607 101Т CW-2135 . $55.00 
Carbon Fibre 80RMS 2417 1517 CW-2140 $79.50 
Polycone 120RMS 33LT 27LT  CW-2136 $69.50 
Carbon Fibre 120RMS 2517 20107 CW-2142 $115.00 
Polycone 160RMS 50 32LT  CW-2137 $109.50 
Carbon Fibre 160RMS 6517 33LT CW-2143 $169.50 
Polycone 200RMS 12017 80107  CW-2138 $149.50 
Carbon Fibre 200RMS 167 767  CW-2145 $209.00 


| See 1995 catalogue page 47 a | This case is new, but contains 
| DK77 SPEAKER KIT ^ x : | | components which were removed. It 
| Features 2 x 6” woofers, dome mid and dome | B | consists of two halves of hard and high 
| tweeter. Power handling 120WRMS | _ 3 | ! impact plastic held together by 4 self 
| SPEAKER KIT (PR) Cat. CS-253 o | | tapping screws. The box measures 88L x 68W x 55Dmm. 
E o i : — _ | i i In the middle of each lid is a small rectangular hole 
| WAS $399PR IC } | o] | ! measuring 10 x 7mm. It is ideal for an in-line power supply or some sort of 
| | | B tinterface. It is well made and quite rigid. It would also = 
| SAVE $1 oo : | | B imake a cheap general purpose small enclosure. A - 1-4 $1.50 ea 
B DK77 CABINET Cat. CS-2532 - : _ {redundant manufacturers identification panel appears 5-9 $1.35 ea 
| NOW $ | | E | _ оп one side of the case. Even а low cost jiffy case of 

WAS $290 PR TS : _ ‘similar size would cost about $3.00. This box is better 10+ $1 .20 ea 


i SAVE $40 RR |__|, quality at half the price. 
- | Са HB-6080 А great buy for the junk bin 
DK11 SPEAKEH KIT 


| 6" bass and dome tweeter. Power handling E : | CHEAP 1 2V POWER 


|| 6OWRMS | 
: | | The more power you need, the more you save! Yes, yet 
| SPEAKER KIT (PR) | | another massive scoop purchase. This time its a 240V 
| Cat. CS-2520 C0 E = | to 2 x 12VAC (at 1 amp) chassis type tranny. We say 
Е * chassis type, but the tranny itself has no strap bracket === 


| n | like our standard chassis-mount unit. You can make а 
idolum — _ № strap bracket for these out of a jiffy box lid or, as many do - 
| nowadays simply hold it down with a couple of medium ЗЕ 
| ties. If you don't have a problem with the mounting you will 
| SAVE $70 save a fortune! Normally, you would expect to pay about $16 fora 
| 2 x 12VAC 1A tranny BUT NOT THIS TIME!!! We have 
: a fairly solid quantity of these little beauties and we 
| CABINETS TO SUIT ОКП are keen to sell!! Our price is therefore reflected in 
| Cat. CS-2522 | № the quantity you buy. Each tranny has primary and 
Г № secondary leads abot 300mm long and are colour 
coded. Great for +/-12V DC supplies 12V at 2A etc. 
Grab a few for the parts box! 
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CIRCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but not built and tested. Contributions from 
readers are welcome and will be paid for at standard rates. 


Emergency lighting 
circuit has charger 


An emergency lighting unit is very 
useful when a power failure occurs. 
This circuit senses blackout and im- 
mediately turns on a standby light. It 
consists of a standby power source 
(12V storage battery), a set of lights 
(eg, automobile bulbs) and a switch- 
ing device. 

When in use, this unit is plugged 
into a power outlet. If there is power 
present, the circuit detects this and 
keeps the switching device in standby, 
so that the light bulbs are off. In the 
event of power failure, the circuit 
automatically triggers the switching 
device which connects the bulbs to 
the storage battery. 

In this circuit switch S1 is a 2-pole, 
3-position toggle with test, on or off 
modes. The normal setting is on and 
this connects 240VAC to transformer 
T1. During positive half cycles of the 
AC supply, C1 is charged via D2 and 
R3. This causes the cathode of SCR1 
to be more positive than its gate and 
anode and so the SCR remains off. 

D1 and R1 provide trickle charging 
for the battery. If the AC power is 
suddenly interrupted, current flows 
from the battery and bulbs via SCR1 
which has its gate current provided 
by R2. Thereturn path to the battery is 
via the transformer secondary. 

R. Sestoso, 

Merrylands, NSW. ($30) 


Expanded scale 
voltmeter for cars 


This unusual circuit provides an 
expanded scale voltmeter which is 
intended for use in cars. It reads over 
the range from 10-15V. 

The circuit uses two 3-terminal 5V 
regulators to effectively subtract 10V 
from the input supply which is nomi- 
nally 12V (ie, the car battery voltage). 
While the circuit configuration looks 
unusual, both 3-terminal regulators 
work in the conventional way and 
produce 5V between their output and 
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240VAC 


NO 


| Low cost. 


12V CAR 
BATTERY 


GND terminals. Each 3-terminal regu- 
lator is fed with the full input voltage. 
Hence the 7905 regulator's output will 


R3 


Eo 2200 


ALL RESISTORS 0.5W 


nicad zapper 
To obtain a low 
cost nicad zapper, | | 
the circuit pub- = | - 
lishedinthe August 30-3 
1994 issue can be = 
adapted to any DC © 
supply which can | 
deliver 30-35V ОС. | 
In essence, this ver- _ 
sion omits the step-up inverts 
uses the direct output of a supp 
to charge the two 1000F capac 
tors. The capacitor charge is the 


be 5V below the positive in- 
put rail and the 7805’s out- 
put will be 5V above the 
negative input rail. The two 
regulator outputs will have a 
voltage between them which 
is 10V less than the input 
ay : voltage. 
our A 1mA FSD meter may be 

connected across the regula- 
tor outputs as shown, in se- 
ries with a 4.7kQ resistor and 
a 1КО trimpot for calibration. 

Phil McKay, 

Silvan, Vic. ($30) 


250mA 


Simple probe detects logic 
levels & pulse trains 


This simple logic probe can detect low, high and 
floating logic levels, single shot pulses and pulse 
trains. When the probe is connected to logic 0, the 
transistor is off and therefore LED 2 does not light. 
However, if the input level is floating, a small current 
from IC1 will keep the transistor on slightly, causing 
LED 2 to glow dimly. 

LED 1 is only on when the monostable is triggered, 
which occurs with a logic 1 to 0 transition at the 
input. So for a single pulse, there is only one transi- 
tion and therefore, one flash from LED 1. A pulse 
train will continually re-trigger the monostable and 
so the LED will keep flashing. Note that high fre- 
quency pulse trains cause LED 1 to glow brighter 
than low frequency pulse trains. 

The 68kQ resistor may need to be slightly adjusted 
so that a floating input level will cause LED 2 to glow 
dimly. C1 must also be large enough to produce a 
flash from LED 1 with each pulse. 

A. Chin, 

Heidelberg, Vic. ($30) 


Stereo signal switcher 
for testing 


Dummy printer for testing 
parallel ports on a PC 


This simple circuit acts as an IBM-compatible printer 
except that it takes only seconds to print a file and 
there is no waste of paper or ribbon when doing tests. 
It is very useful for testing parallel printer ports or to 
let you use a print capture utility (eg, some fax pro- 
grams can actually capture the printing output and 
convert it into a fax file) without waiting for the actual 
printout. » 

In essence, the circuit provides loading to eight 
lines of a Centronics printer port and maintains pins 
13 & 32 at +4.5V. Pins 19-30 and 10-12 are grounded. 
The LEDs are included to show the printing status. 
When they are flashing, it means that the printing 
process is taking place. 

The complete circuit was built and tested and works 
with any printer emulation, even from Windows. 

J. Akkad, 

Pascoe Vale South, Vic. ($30) 


When testing stereo equipment, it 
is necessary to switch the audio gen- 
erator to drive either or both chan- 
nels. In the former case, the undriven 
channel input should be loaded with 
a low value resistor to simulate the 
internal impedance of the signal 
source. If the undriven channel input 


is not loaded in this way, the resultant 
crosstalk and signal-to-noise ratio fig- 
ures can be degraded. 

The solution to this problem is to 
use a double-pole 3-position rotary 
switch (S1), wired as shown in the 
accompanying circuit. When either 
the left or right channel is selected by 


S1, the undriven channel input is 
loaded with a 1КО resistor which is 
connected to ground. Note that the 
switch should be mounted in a metal 
box for shielding, while RCA sockets 
can be used for the input and output 
connections. 
SILICON CHIP 
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А Low-Cost Video 
Security System 


Would you like to have a video security system 
but can't afford the high cost of professional 
equipment? If so, take a look at this low-cost 
build-it-yourself setup. It's based on a compact 
CCD camera together with a PC board to convert 
the composite video output to drive a surplus 


computer monitor. 


By LEO SIMPSON 


In these days of super VGA compu- 
ter monitors, it is rare to find the old 
TTL monochrome "green screen" 
monitors being used at all. So what 
happens to them? Well, they're not 
much use as boat anchors but they do 
have potential for use in a small closed 
circuit television security system such 
as the one presented here. 

The video security system described 
here consists of a small CCD camera, a 
monochrome monitor and a small PC 
board. The board takes the composite 
video signal from the camera and sepa- 
rates the horizontal and vertical sync 
signals to drive the monitor. The board 
also amplifies the video signal by a 
factor of about two to three. 

Finally, there is a small audio am- 
plifier on the board to allow a micro- 
phone to monitor any sounds that 
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might occur in the area under surveil- 
lance. 

The high resolution video camera 
employed in this project produces a 
standard "composite" 1V p-p signal 
that combines video, vertical and hori- 
zontal synchronisation. This output 
can be connected to a black & white or 
colour video monitor, a television re- 
ceiver which has a direct video input, 
or the video input on a VCR which 
can then drive a TV set. 

Computer monitors, on the other 
hand, usually require separate video, 
intensity, horizontal and vertical syn- 
chronisation signals and these are pro- 
duced via a 9-pin D-socket from the 
computer's video drive card. By the 
way, these monochrome video moni- 
tors, usually used with IBM PC or 
compatible computers but also with 


much larger computer systems, were 
referred to as "TTL monitors" because 
their drive signals came from 5V logic 
circuitry (eg, TTL). 

Fig.1 shows the 9-pin D-socket of a 
typical TTL monitor and the signals 
present at each pin. Note that for our 
application, the intensity modulation 
signal at pin 6 is not required. 

Typical TTL monitors as used by 
IBM computers had a vertical hori- 
zontal line frequency of 60Hz, a hori- 
zontal line frequency of 18,432Hz and 
a video bandwidth of 15MHz or more 
— far superior to a typical monitor 
intended for use with VCRs and TV 
signals. 

Now while the text display typi- 
cally used on computer monitors nor- 
mally involved a 5V signal, the video 
signal required in our application is 
analog in nature (ie, it is a picture 
with a wide range of contrast rather 
than the on-off format oftext displays). 
Hence, the video signal level required 
by these monitors is around 3-4V p-p. 

By contrast, the CCD camera fea- 
tured in this article produces a 1V 
composite video signal to the CCIR 
standard; ie, 50Hz vertical line and 
15,625Hz horizontal line frequency. 
The disparity between the horizontal 
and vertical line frequencies does not 
cause a problem though, as typical 
TTL monitors will work quite hap- 


The interface board has 
provision for both 
positive & negative sync 
pulses, as well as an 
audio monitoring 
facility. 


Above: our photographer, Stuart Bryce, has been captured by the CCD camera 


as this photo was taken. The CCD camera functions well even in very low light 


conditions. 


pily atthe lower frequencies, provided 
their horizontal and vertical hold con- 
trols are adjusted for a locked picture. 

The camera is on a small PC board 
measuring 54 x 38mm. It has a 582 x 
512 pixel CCD image sensor with a 
wide angle f1.8 lens and an auto iris 
rated for a minimum illumination of 
only 0.1 Lux. At this very low light 
level, supplementary illumination is 
provided by six on-board infrared 
LEDs. 

So what is needed to match the 
video signal from the CCD camera is a 
circuit to extract the horizontal and 
vertical sync signals, amplify them to 
the correct level and boost the video 
signal to about 4V p-p. The circuit is 
shown in Fig.2. 


How it works 


Incoming video is applied via trim- 
pot VR1 and the paralleled 100Q re- 
sistor R2. VR1 is used to adjust the 


video input level while R2 in parallel 
with VR1 sets the input impedance to 
about 70 ohms. From there, the signal 
is coupled to the input of the first 
amplifier stage via C4 and C3. C4 is a 
0.47uF monolithic capacitor which 
exhibits low inductance; it was in- 


GND 1 
GND 2 
NC 3 
NC 4 
NC 5 


6 (+) INTENSITY 
7 (+) VIDEO 
8 (+) H-SYNC 
9 (-] V-SYNC 


Fig.1 this diagram shows the 9- 
pin D-socket for a typical TTL 
monitor & the signals present 
at each pin. Note that for our 
application, the intensity 
modulation signal at pin 6 is 
not required. 


cluded to compensate for the induct- 
ance of the 100uF electrolytic capaci- 
tor C3. This inductance could other- 
wise reduce the amplitude of the 
higher video frequencies. 

The first common emitter amplifier 
stage, based on NPN transistor Q1, 
has a gain of about 2, determined 
mainly by the ratio of R6 to R7. The 
output from this stage is directly cou- 
pled to a second common emitter 
amplifier stage based on PNP transis- 
tor Q2. This stage also has a gain of 
approximately 2, mainly determined 
by the ratio of R9 to R8. 

Q2 is directly coupled the base of 
NPN transistor Q3 which functions as 
an emitter follower to give the ampli- 
fier a low output impedance. It is ca- 
pable of providing an output swing of 
about 4V p-p. 

The output of Q3 is AC coupled by 
C7 and C8 to a DC restoration stage 
consisting of resistor R11 and diode 
D1. D1 clamps the negative transition 
ofthe video signal to ground (actually 
to about -0.5V below ОУ). D1 is a 
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3.3k 10V 
CIO 3 
О 6.8 
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Q4 
2№2907А |: 
ya. 
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3.3k 22k 


.015 1 


C5 
dri wer 
: E 2 
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VIDEO 
OUTPUT 


+12V 


VIEWED FROM 
BELOW 


Fig.2: the circuit takes the incoming video & amplifies it by a factor of four 
using Q1, Q2 & Q3. Q4 extracts the sync signals (ie, sync separator), while Q5 & 
Q6 provide positive & negative sync pulses. R18 & C16 function as a low-pass 
filter to extract the vertical sync pulses & these are fed to Q7 & Q8 to provide 


both sync polarities. IC1 provides an audio monitor facility. 


Schottky diode which is very fast, a 
requirement for video signals. 

This means that the video signal 
extends from zero volts up to a maxi- 
mum positive value around 4V, as- 
suming a 1V p-p input signal. 

Transistor Q4 is employed as a sync 
separator. It is biased almost to cutoff 
by the 3.3MQ resistor R16. Because of 
this and signal coupling via 0.47uF 
capacitor C1, Q4 conducts only on the 
negative peaks of the incoming com- 
posite video signal. This is exactly 
what we want, since the negative 
peaks correspond to the horizontal 
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and vertical sync pulses. So the signal 
at the collector of the Q4 is the com- 
posite input signal stripped of video 
and leaving only the sync pulses. Now 
we have to separate the horizontal 
sync from the vertical sync. 

The recovered sync pulses are then 
applied to inverter stages Q5 and Q6. 
These produce both positive and nega- 
tive horizontal sync pulses. This was 
done to cater for a range of monitors, 
some of which require positive sync 
pulses and others negative pulses. 

The vertical sync pulses are ob- 
tained by feeding the *mixed" sync 


from the emitter of Q4 to a low-pass 
filter comprising 3.3kQ resistor R18 
and .015uF capacitor C16. The result- 
ing low frequency signal is squared 
up by Q7 to give a negative-going sync 
pulse and inverted by Q8 to give a 
positive-going sync pulse. 

The audio amplifier is based on an 
LM386 IC. R12 and R13 provide the 
bias voltage needed for an electret 
microphone while C10 bypasses the 
electret bias line. The electret's audio 
signal is coupled via 0.47uF capacitor 
C11 to volume control VR2 then to 
IC1 which has sufficient gain to drive 
the 8Q loudspeaker. 


Construction 


Assembling the PC board is a 
straightforward process which will 
probably take most people under an 
hour. The board is supplied with a 
component overlay on top and has a 
green solder mask on the copper side 
to make soldering clean and easy. 

The parts layout is shown in Fig.3. 
We suggest you install all the resistors 
first, followed by the diodes and small 
capacitors. It is a good idea to check 
each resistor value with a digital mul- 
timeter before soldering it in. 

Following the small components, 
the electrolytic capacitors can be in- 
stalled and then the transistors and 
trimpots. Make sure that each electro- 
lytic and transistor is installed with 
the correct polarity and ensure that 
you don’t get the transistors swapped 
around — PNP transistors don’t work 
in place of NPN types and vice versa! 

Finally, you can install the LM386 
IC and the board is complete. 


Monitor installation 


The next step is to install the video 
conversion board into a small surplus 
computer monitor which is supplied 
as part of the kit for this project. The 
monitor is a secondhand 12V unit 
with a small screen. Probably this 
monitor would have been used as a 
terminal in a bank or insurance com- 
pany. 

First, remove the diecast metal case 
of the monitor which is done by un- 
doing four screws at the rear and then 
sliding it off. The board is installed 
quite simply by attaching it to the 
vertical panel opposite the EHT trans- 
former. The side panels look like card- 
board but are made of a Bakelised 
insulating material such as Presspahn. 
Drill a couple of holes through this 


side panel so that the PC board can be 
attached with two diagonal screws 
and nuts. However, before doing that 
you have to make the various inter- 
connections. 

The practical way to do this is to 
remove the edge connector at the rear 
of the monitor's PC board. This dupli- 
cates the connections made to the 9- 
pin D socket at the rear of the chassis 
and has the advantage that it is much 
easier to solder wires to than the D- 
socket itself. 

You will now need to run hook-up 
wire of different colours between the 
video board and the 10-pin edge con- 
nector. If we arbitrarily assign the pin 
numbers from left to right, the con- 
nections are as follows: pin 2, vertical 
sync; pin 3, video; pin 4, +12V; pin 5, 
horizontal sync and pin 10, GND. 

The input from the electret micro- 
phone insert should be run in audio 


This scope photo shows the video output signal on the top 
trace (CH2) & the negative horizontal sync signal from Q5 
on the lower trace (CH1). Note that the video signal is 
about 2V peak-peak & this can be increased as required 
by adjusting VR1. The sync pulses are close to 5V peak- 
peak & are spaced 645 apart, exactly as they should be. 


| &-H SYNC. ; 


shielded cable while the speaker con- 
nections can be in normal hook-up 
wire. Lace the cables together for a 
neat job and make sure that there is no 
chance of them coming into contact 
with the high voltage supply for the 
monitor. 


Camera mounting 


To run the camera, interface board 
and monitor, you will need a 12V DC 
supply that can provide a little over 1 
amp. This will need to be reasonably 
well filtered and regulated otherwise 
hum bars are likely to be present in 
the picture. 

The CCD camera module will need 
to be mounted in a small plastic case 
so that it is protected and reasonably 
unobtrusive. In fact, you could mount 
it in plastic box with a dark tinted 
perspex window to make it look in- 
nocuous. You should be able to run 


The CCD camera is on a small PC board measuring 54 x 
38mm. It has a 582 x 512 pixel CCD image sensor with a 
wide-angle f1.8 lens & an auto iris rated for a minimum 
illumination of only 0.1 Lux. At this very low light level, 
supplementary illumination is provided by six on-board 
infrared LEDs (three to either side of the lens). 


Fig.3: install the parts on the 
interface PC board as shown 
here. Take care to ensure 
that all polarised parts are 
correctly oriented. 


the video output cable for a 
few metres without notice- 
able picture degradation. 
When all the equipment is 
connected, you will need to 
adjust the vertical and hori- 
zontal hold controls for a 
locked picture and then ad- 
just the brightness control for 
best picture quality. Я 


Other TTL monitors 


While a small monitor is provided 
as part of this project kit, you may 
want to use a larger screen TTL moni- 
tor and this will probably present some 
problems of incompatibility. As it 
stands, the video interface board will 
probably not work well with standard 
TTL monitors and there are a number 
of reasons for this. First and foremost, 
the vertical and horizontal sync out- 
puts are not directly compatible with 
the TTL inputs on many monitors be- 
cause they do not swing between 0V 
and 5V. This can be achieved how- 
ever, by a simple modification. 

To convert all sync outputs to TTL 
levels, short out 1.5kQ resistors R22, 
R26, R30 & R34, then connect a 2.2kQ 
resistor across each of the sync tran- 
sistors Q5, Q6, Q7 & Q8. This will 
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The interface board can e mounted along o one side of the vim monitor, as 
shown here. Make sure that it is properly secured. 


The edge connector is just behind the D- socket panel, It is convenient to ‘makes 


all the connections to the edge connector. 


result in anominal sync voltage swing 
of 0-6V but this will be reduced to 
within TTL limits by the loading of 
the monitor’s inputs. 

Once you have the correct TTL sync 
levels, you should be able to obtain a 
stable picture on the monitor (by ad- 
justing the vertical and horizontal hold 
controls) but you will then probably 
find that the picture has just two 
shades, black and bright green. The 
reason for this is likely to be the TTL 
interface in the monitor itself. This 
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will effectively convert the analog 
video from the external interface board 
to two levels, on and off. 

Such a picture looks pretty hope- 
less and the way around it is to bypass 
the TTL interface chip and connect 
directly to the set's video input. This 
can usually be identified fairly easily 
because it will have a shielded cable 
running from the TTL chip to the pic- 
ture or brightness control. If you con- 
nect the video signal directly to this 
shielded cable you should then be 


(5 0. 47рЕ тапай: сегатіс e 
_ 1 .015uF 25V ceramic 
1 ae 25V ceramic 


able to obtain a picture with the full 
range of contrast. 

However, there is a further draw- 
back to many TTL monitors and that 
is because of the picture phosphor. 
This was great for giving bright text 
displays but the phosphor usually has 
a long persistence (ie, takes a signifi- 
cant time for an image to fade). The 
result of this is that each time the 
camera image changes, it will blur the 
motion. This may not be a problem for 
some applications but we draw it to 
your attention so that you are not dis- 
appointed by the results. 

On the other hand, the picture qual- 
ity on the supplied small monitor is 
quite passable, especially so when the 
low price is considered. SC 


20MHz Dual Trace Scope $795 


50MHz Dual trace Scope $1300. 


100MHz Kikusui COS6100M Oscilloscope 
5-Channel, 12-Trace 


These excellent units are the best value "near brand new" 
scopes we have ever offered. In fact, we are so confident 
that you'll be happy, we will give you a 7-day right of 
refusal. Only Macservice can offer such a great deal on 
this oscilloscope . . . and you are the winners! 


1. Power switch 

2. LED 

3. Graticule illumination 
Switch 

4. Trace rotation 

5. Trace focus 

6. Trace intensity for B 
sweep mode 

7. Brightness control for 
spot/trace 

8. Trace position 

9/10/11. Select input 
coupling & sensitivity of 
CH3 

12. Vertical input terminal 
for CH3 

13. AC-GND-DC switch for 
selecting connection mode 
14. Vertical input terminal 
for CH2 


20 Fulton Street, Oakleigh Sth, Vic., 3167. Tel: (03) 9562 9500; Fax: (03) 9562 959 


15/22. Fine adjustment of 
sensitivity 

16/23. Select vertical axis 
sensitivity 

17/24. Vertical positioning 
control 

18/25/38. Uncal lamp 

19. Internal trigger source 
CH1,CH2,CH3,ALT 

20. AC-GND-DC switch for 
selecting connection mode 
21. Vertical input terminal 
for CH1 

26. Select vertical axis 
operation 

27. Bezel 

28. Blue filter 

29. Display selects A & B 
sweep mode 

30. Selects auto/norm/single 


0000 00O G 


(2 OO (9 


Sweep modes 

31. Holdoff time adjustment 
32/51. Trigger level 
adjustment 

33/50. Triggering slope 
34/49. Select coupling mode 
АС/НЕ REJ/LF REJ/DG 

35. Select trigger signal 
source Int/Line/Ext/Ext+10 


Australia's Largest Remarketer of 
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36. Vertical input terminal 
for CH4 

37. Trigger level LED 

39. A time/div & delay time 
knob 

40. B time/div knob 

41. Variable adj of A sweep 
rate & x10 mag 

42. Ready lamp 


Test & Measurement Equipment 


Portable 1+ 


43. Calibration voltage 
terminals 

44. Horizontal positioning of 
trace 

45. Fine adjustment 

46. Vertical input terminal 
for CH5 

47. Delay time MULT switch 
48. Selects between 
continuous & triggered 
delay 

52. Trace separation 
adjustment 


0 53. Ground terminal 


ATS 1 


Comprehensive PC-controlled signal 
generator and analyser for digital and 
analogue audio 

True dual domain architecture — 
separate analogue and digital hardware 
(no performance limiting converters) 
Complete facilities for measurement to 
АЕЗЗ — jitter, FFT of jitter, pulse 
amplitude, eye patterns, delay etc 


variable jitter, vary rise/fall times etc 
any frouse signals 

3 PAL video elc 

al noise of 1uV, THD+N of 

988. FFT after notch filter to -140dB 
BI cofhusra for Vevhoard marre 


New System 2 aa 


Simulate real-world degradation, inject ` 


Fast and easy to use — measure and 
display up to 3 parameters at once 

All procedures under software control 
Digital (AES/EBU), Analogue and FFT 
audio analysis 

Fasffrig DSP network measurements 
NEW AutoChek’ — Automatic 
Alignment & Testing of 
Professional Video Recorders 


Powerful — swept frequency and 
phase response, 1/3 active spectrum 
analysis, distortion v. frequency 

True 2-channel (stereo) architecture 
Real time balance, cross-talk, 

phase, gain/loss, wow/flutter, 
THD«N, IMD 

Easy to use — single button selections 
Print out of graphs, data and settings 


New APWIN for System 1 & 2 


True Windows-based control, manipulating and exporting of cate 
Assemble ‘virtual test benches’ — ideal for automated testing 

Display 5 different pages — panels, bargraphs, X-Y graphs of батина 
Keyboard macro’s for writing test procedures 


Economical yet with high performance _ 
and easy to use 

GPIB interface 

LabWindows and LabView 

Large bargraph displays with setable 
end points 

Print out of graphs, data and settings 


reves 


Build a digital 
multimeter for only $30 


How cheap can you get? This little digital 
multimeter has no less than 19 ranges, including 
resistance, transistor gain measurement & a 10 
amp DC range, all for just under thirty dollars. 
You buy it as a kit & put it together in an hour or 


two. 


By LEO SIMPSON 


Back in November 1989, we fea- 
tured a low cost analog multimeter kit 
which cost just under $40. Now, with 
the inexorable march of technology, 
$30 will buy you a 3%-digit LCD 
multimeter with accuracy and resolu- 
tion way beyond the reach of the old 
analog multimeter. 

The meter measures 125 x 70 x 
27mm thick and has a liquid crystal 
display with 12mm high digits. The 
display reads up to 1,999 and has auto 
polarity; ie, it has a minus sign to 
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indicate when the reading is negative. 
Of the 19 separate ranges, five are for 
DC voltage (200mV, 2V, 20V, 200V 
and 1kV); two are for AC voltage (200V 
and 750V); five are for DC current 
(200mA, 2mA, 20mA, 200mA and 10 
amps); five are for resistance (2000, 
2kQ, 20kQ, 200kQ and 2MQ); and the 
two remaining ranges are for diode 
test (forward resistance at 1.5mA maxi- 
mum) and transistor gain (hpg with a 
base current of 10mA). 

Rated accuracy is «0.2596 of read- 


ing £2 digits on the 200mV DC range 
and +0.5% of reading +2 digits on the 
other DC voltage ranges. On the re- 
maining ranges, accuracy typically is 
around +1% of reading. As noted 
above, this is considerably better than 
could be expected from a typical ana- 
log multimeter. 

The meter is powered by a standard 
9V battery and rated battery life is 100 
hours for carbon zinc and 200 hours 
for alkaline batteries. 


Intersil ICL7106 


As with many basic digital multi- 
meters, this kit is based on the Intersil 
ICL7106 IC. This chip is an analog-to- 
digital converter combined with a liq- 
uid crystal display driver. Apart from 
the 7106 and the liquid crystal dis- 
play, there are only two other semi- 
conductors: one diode and one tran- 
sistor. Everything else is inside the 
chip. The ICL7106 has an on-board 


RIG 


Fig.1: taken straight out of the instruction manual for the kit, the circuit of the 
multimeter doesn’t show much. Most of it is devoted to the 20-position rotary 


range switch. 


Fig.2: this diagram shows the functions of the 7106 digital voltmeter chip in 
more detail. Pins 2-25 provide the 7-segment drives for the display & the 
backplane signal which is common to all segments. Pins 30 & 31 are the actual 


pins for measuring the input voltage. 


voltage reference which ensures its 
accuracy. 

The circuit of the meter is depicted 
in Fig.1 and is taken straight out of the 
instruction manual for the kit. Actu- 


ally, as a circuit it doesn’t tell you 
much because most of it is devoted to 
the 20-position rotary range switch. 
Fig.2 shows the functions of the 
7106 digital voltmeter chip in more 


The finished multimeter is compact & 
convenient to use. It is small enough 
to fit into your shirt pocket. 


detail. Pins 2-25 provide the 7-seg- 
ment drives for the display and the 
backplane signal which is common to 
all segments. Pins 38 to 40 are for the 
internal clock components. Pin 36 is 
the reference voltage input, pins 30 & 
31 are the actual pins for measuring 
the input voltage. The other pins are 
for the auto-zero and dual slope inte- 
gration components. 


Construction 

When you open the kit, you will 
find a bunch of parts in plastic bags. 
These will include meter test leads, 
battery and battery clip, all the tiny 
springs, ball bearings and screws to 
assemble the selector switch as well 
as the printed circuit board, the 7106 
chip and the LCD display. 

The first step is to assemble the 
components on the printed circuit 
board. These are in one plastic bag 
with the 7106 IC. Refer to Fig.3 for the 
position of the components. Most re- 
sistors have to be mounted vertically. 
The easiest way to do this is to bend 
one lead over so it lies parallel to the 
resistor body and spaced so it fits into 
the PC board holes. The resistor end 
should be about 2mm from the board. 
C6 will have to be mounted parallel to 
the board. R9, the 0.010 shunt resis- 
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Right: most of the top side of the PC board is taken up with 
the contacts of the rotary switch. This board is complete, 
showing the assembled bezel for the LCD, the three banana 


jack sockets and the transistor socket. 


tor for the 10-amp range, is a piece of 
thick wire 60mm long with a 10mm 
bend at each end. It should be in- 
serted so that the ends just come 
through the PC board, then soldered. 
Leave the 7106 till last and handle it 
carefully as it is a CMOS device. 

The battery clip and fuse clips, along 
with other components, are in a sepa- 
rate plastic bag and should now be 
fitted. When you position the fuse 
clips, be sure to place them so that the 
retaining lugs are at the outside, or 
else the fuse will not clip in. 


2 


the back of the meter case. 
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A long spring is soldered to the PC patte 
contact with the adhesive aluminium shield plate inside 


: _ TERES 

Above: the liquid crystal display (LCD) is loaded face side 
down (mirror side up) into the yellow plastic bezel which 
clips into the PC board. The rectangular insert holds the 
LCD in place, as well as providing channels for the 
elastomer contact strips. Their placing is quite critical, 
otherwise some segments of the display may not light up. 


i 


rn. This makes 


On our board, the pad for the ground 
spring (which makes contact with 
the aluminium screen inside the case 
back) had been screened with green 
solder resist and this had to be scraped 
off before the spring could be sol- 
dered. 

Now turn the PC board over and fit 
the input jack sockets and the transis- 
tor test socket. One end of the input 
socket sleeve is slightly larger and 
this should be inserted into the PC 
board. You may find it convenient to 
put the board into the front of the case 


The rotary switch is incorporated into the PC pattern, i 
while six phosphor bronze spring contact wipers must be 


to align the input sockets when doing 
this — just tack solder each socket in 
place then remove the board and run 
solder right around each socket. The 
transistor test socket can be flush with 
the front of the case but must not 
protrude or the front label will not fit 


properly. 
Final assembly 


The next stage is the mechanical 
assembly and then your multimeter 
will be ready to test. The first step is to 
assemble the liquid crystal display 


inserted into the back of the switch knob, as shown here. 


ТУ? 


(LCD) in its rectangular bezel. Remove 
the clear protective cover from the 
front of the LCD and place it face 
down (mirror side up) in the bezel 
frame. Drop the rectangular insert in 
to hold the LCD in place and slide the 
elastomeric connectors (incorrectly 
referred to as “rubber sponges” in the 
Asian-sourced instruction manual) 
into the top and bottom channels. 

These connectors consist of a sand- 
wich of two pieces of pink non-con- 
ductive rubber with a centre section 
of black rubber which has alternating 
(invisible) non-conductive and con- 
ductive strips. These unseen strips 
carry the signal from the LCD 
metallised terminals to the printed 
circuit board connector strips. The 16 
metallised edge terminals on the glass 
of the LCD are virtually transparent 
but can just be seen if the panel is 
angled to the light to make them stand 
out. 

This front assembly must now be 
mounted on the PC board. Take the 
assembly and hold it so that it will not 
come apart. Now look at the front in a 
good light and angle it so that you can 
see the digits which should read “- 
1888" and then carefully clip it into 
the front of the PC board (non- com- 
ponent side). Note that the elastomer 
strips should make contact with the 
16 connector pads on the PC board. 

Next, clip the six spring contacts 
onto the switch as shown in one ofthe 
accompanying photos. The first two 
seem difficult but once you have done 
them the rest are easy. Sit the knob on 
the PC board with the spring contacts 
touching the board. Insert the two 
springs (also shown in one the pho- 
tos) and sit the steel balls on top of 


The surround for the rotary selector incorporates an 
indexing plate to provide positive switch location. This is 
achieved with spring-loaded ball bearings. 


each spring. Now comes 
the tricky part. Lift the 
board and gently place 
the case front over the 
PC board making sure 
the knob comes cleanly 
through the hole. Hold 
the board against the case 
with one hand and screw 
the three small screws 
into the front (one at each 
end of the 7106 and the 
third under the centre of 
the fuse). 

Check that the switch 
operates smoothly and 
shake the case to ensure 
that both steel balls are 
located. If everything is 
OK, set the switch to the 
OFF position. 

Next, remove the back- 
ing paper from the adhe- 
sive aluminium screen 
and stick it centrally in- 
side the back of the case. 
This done, check to make 
sure that the ground 
spring on the PC board 
contacts it when the 
case is assembled. This 
screen is used to shield 
the sensitive inputs of 
the 7106 IC from interference. 

Clip the back in at the top and use 
thetwo 10mm long self-tapping screws 
to hold it in place. Stick the serial 
number label into the recess on the 
battery cover, plug in the battery and 
slide the cover into position. Remove 
the backing from the front panel decal 
and carefully place it in position. 

Now for the big moment. Turn the 
selector knob one click either way 


Fig.3: this diagram shows the 
positions of the components on 
the PC board. Most of the 
resistors are mounted “end-on”. 


from the OFF position and if you are 
greeted with 000 everything is prob- 
ably OK. 

In our case the a, b and f segments 
were missing from the first digit and 
the f segment from the second digit. 
We dismantled the unit, moved the 
top elastomer connector to the right 
from the rear, reassembled the unit 
and it worked fine. It may take one or 
two attempts to get all display seg- 


The two spring loaded ball bearings are inserted into the 
rotary switch plate (one on either side) as shown in this 
photo. 
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ments but eventually you will get it 
right. 


Testing & calibration 


Six 1% resistors, 1МО, 100kO, 10kQ, 
1kO, 1000 and 24Q, were supplied 
with the kit (from Altronics) to check 
the “Ohms” ranges. Our readings were 
995kQ, 99.1kQ, 9.92kQ, 9920, 99.2Q 
and 24.2Q which are all well within 
the specification of +0.8% of reading 
+2 digits. There are no calibration ad- 
justments for the Ohms ranges, but if 
you have mixed up resistor values on 
the PC board it may show up here. 

The voltage ranges have to be cali- 
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RESISTOR COLOUR CODES 


4-Band Code (5%) 

brown black green gold 
grey red yellow gold 
Not applicable 

yellow violet yellow gold 
Orange orange yellow gold 
Not applicable 

red red yellow gold 

red black yellow gold 
brown black yellow gold 
Not applicable 

Not applicable 

Not applicable 

red black red gold 
brown black red gold 
Not applicable 

Not applicable 

brown black brown gold 
brown black black gold 
Not applicable 

Indicated on resistor 

No code; this is a metal bar 


brated and this is probably the most 
difficult task for the hobbyist. If you 
have access to another multimeter, 
get a battery or aregulated power sup- 
ply set to about 1.5 volts. Connect 
both meters and carefully adjust RV1 
until the readings are the same. You 
will have to remove the back to gain 
access to this adjustment. 

On the other hand, if you do not 
have access to another multimeter, 
there is a good alternative. Just go out 
and buy the cheapest silver oxide 1.5V 
button cell (as used in cameras, 
watches and calculators) you can find. 
You should be able to buy one for 


The completed 
multimeter, prior 
to the back being 
clipped into 
place. Note how 
the vertical 
resistors have 
been bent inwards 
to provide 
clearance for the 
back panel. 


5-Band Code (0.1%, 0.5% or 1%) 
Not applicable 

Not applicable 

green yellow violet orange green 
Not applicable 

Not applicable 

orange green red orange green 
Not applicable 

Not applicable 

Not applicable 

white black black red green 
brown brown green red brown 
white black black brown green 
Not applicable 

Not applicable 

white black black black green 
orange grey black black brown 
Not applicable 

Not applicable 

white black black silver green 
Indicated on resistor 

No code; this is a metal bar 


around $3.00. It will have an open 
circuit voltage of 1.55-1.56V which 
makes a good reference. Switch your 
new multimeter to the 2V DC range 
and check the voltage of the cell. If the 
reading is not between 1.55V and 
1.56V, adjust RV1 until the meter read- 
ing is 1.555. 


Troubleshooting 


If the display is completely blank 
when you first turn on your finished 
multimeter, do not panic. It's prob- 
ably because the backplane signal to 
the LCD is not getting through the 
elastomer connector. This signal 
comes from pin 21 on the 7106, so try 
repositioning the top elastomer con- 
nector. If, after a couple of attempts 
the display is still blank, check that 
the polarised components are in the 
correct way on the PC board. 

Finally, check your soldered joints 
and check the values of all the compo- 
nents above the 7106 chip. 5С 


Where To Buy The Kit 
The kit for this digital multimeter 


is available from Altronics and 
their dealers and from all Dick 
Smith Electronics stores. 


* LCD display 
* Rotary pencil 


pe 
* Auto ranging/ 


WITH 2 SETS 
OF LABELS 


high frequency : 
repels biting 
mosquito's away. 
Rechargeable. 
Use for camping, 
hunting, fishing, 
farming, sleeping, 
working at night etc. 


AC Mains Socket Line Filter 

240Va.c 50Hz Amps 

| curent OE time: less than10 
mf * 25 ranges | — nano seconds 


Q13010 D i X10092 


With memory 6 protected power 


outlets in a single 
power board 


13010 X10086 
$29.95 | $69:95 


8.4V 150mAh 
Nominal voltage 


10 WATT 
8 OHM 
1.9 07. 
C10200 ZEND с10202 


1.5 INCHES 


ventilates and keeps the air : TJC-202 SUITABLE 
inside your car stays fresh and b FOR 
clean all the time aT- CANON BC-01, 
e Doubles as a battery charger · CANON BC-02 
TJC-626 SUITABLE 
2190 OR 


© Automatically turns on & off at night en d JET 
&day ө Detachable solar panel for in B SERIES 

door or outdoor use € Unique 

protection for low voltage discharge WAS $12.95 
circuitry- easy, quicker charging. М 


Р10034 


•24К Gold-Plated «8MM 
Locking Banana plug *"Twist-on 
gun" «High conductivity 

* Excellent signal transfer 


MEMOREX DISK 
SPECIALS- 


BOX OF 5 DS/ 
ве HD 574 DISKS 
РИМА FULL 
| PLASTIC CASE 


ШИЙ TRAE C12156 


Levy 9. Packed with data & 


- YOU CAN NOW ite 5 information on the composition 
4 sh k: 
AFFORD ТО ВАСКО фата Phe х E of Jupiter's surface. 


250MB WAS $349 Beo 
350MB WAS $399 (*Pack of 100) 


ELECTRONICS PTY. LTD. 


IRVING € ESTABLISHED 
tr jeno ROD FIRST CHOICE IN QUAUTY ELECTRONICS A.C.N. 005 428 437 


SINCE 1977 


Perhaps your 
budget can't quite 
stretch to the cost 
of a full "bells and 
whistles" Dolby 
Pro-Logic 
surround sound 
decoder. Or 
alternatively, you 
might be one of those music lovers who 
doesn't like the idea of subjecting your 
favourite music to a lot of fancy digital 
processing. Either way, this really low cost 
на analog decoder should appeal to 


you 
ЕА Мау'95 КІ0670 


This handy tester is 
designed to plug into a 
digital multimeter to provide 
‚| accurate measurement of 
|| transistor beta, to values up 

to 50,000 or more. You a 
|| use it to test small signal, 
power & Darlingtons 
transistors &, as a bonus, it 
will check Mosfets. 
SC em 2 


K10675 


If you are e looking for an accurate way to control film 
developing times, then take a'look at this 
Photographic Timer. It will switch on mains-powered 
fluorescent ultraviolet tubes or incandescent lamps 
rated at up to 1200W for a preset time ranging from 
|- 450 seconds. 
Silicon Chip April '9 


With eight inputs (expandable to 24), this 
useful device will monitor almost any digital 
circuit and trigger your oscilloscope only 
when a preset combination of inputs is found. 
It also includes an adjustable triggering delay, 
so it can effectively convert your scope into a 
low cost logic analyser. 

EA April '95 


This sinewave oscillator is ideal for 
testing audio equipment & 
loudspeakers. It provides three switch- 
selectable spot frequencies at 100Hz, 
1kHz & 10kHz, with levels up to ЗУ 
RMS & less than 0.004% distortion. 
Silicon Chip Dec' 94 


K10650 


With a power rating of around 15 watts per channel 
and impressive noise and distortion performance, 
this new low cost amplifier is ideal for small hi-fi 
Systems, "home theatre" installations, and a host of 
other applications. It uses readily available parts, 
offers a basic range of features, and is very easy to 
put together. Ideal for school. College or University 
project or built to work as a computer multimedia 
amplifier. 

EA Dec'94 


If you are just beginning 
in electronics, then you'll . 
properly baulk at building ie 
a mains-operated power 3 Sess 
supply. This project use 


A plug in style power 
supply with fixed 16VAC 
output ideal for use with 
alarm control panels. 


a plugpack which means т 

that you can make your own Australian т l 

variable dual-rail power supply without K10635 standard AS3108 

worrying about mains wiring. Silicon Chip INPUT: 240VAC 50Hz M19017 
pner |a 

Needs plug pack M19017. CURRENT. 1500mA a 
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ERRORS & OMISSION EXCEPTED. PRICES CHANGE WITHOUT NOTICE 


KITS KITS KITS KITS KIT. 
Description 

SOLAR VOLTAGE REGULATOR .. 

OW АМР ..... 

ЕТ 480 100W AMP... 
ЕТ 480 POWER SUPPLY 
BALANCED MICROPHONE AM 
GENERAL PURPOSE AMPLIFIER .. 
BALANCED INPUT DIFFERENTIAL Р! 
FLOAT NICAD CHARGER ...... 
TRANSISTOR TESTER .... 
300W PLAYMASTER АМР ... 


UNIVERSAL POWER SUPPLY 
LED SCANNER ................... 
LOW FUEL INDICATOR FOR С, 
SCREECHER CAR ALARM ... 
12/24V LIGHT CHASER ....... 
THERMOSTATIC SWITCH FOR 
STEREO FM TRANSMITTER ....................... 
LOW VOLTAGE CUTOUT FOR CAR /BOAT. 
IN-CIRCUIT TRANSISTOR TESTER .... 
VHF POWERMATCH .......................... 
TEMPERATURE PROBE FOR MULTIMETER: 
18V / 1AMP BENCH TOP POWER SUPPLY 
INVERTER 2KW (NON ASSEMBLED) ....... 
INVERTER 2KW ASSEMBLED & TESTED . 
LOW OHMS METER .................. 
TEMPERATURE ADAPTOR 
VOICE OPERATED RELAY . 
IGNITION KILLER ........ 
HEADPHONE AMPLIFIER . 
0 VIDEO RF MODULATOR ... 
SOW AUDIO AMPLIFIER ........ 
PCB SOW AUDIO AMPLIFIER TDA1514A . 
RGB TO PAL ENCODER MODULE .. 
CAMCORDER MIXER ... 

REMOTE CONTROL EXTENDER FOR VCRS .. 
HIGH ENERGY IGNITION ....... 
BREAKERLESS IGNITION . 
LOUDSPEAKER PROTECTOR ... 
PORT. 12V LEAD ACID BATTERY CHARGER . 
15W 12-240V INVERTER ........................ 
1GHz DIGITAL FREQUENCY COUNTER 
LOW COST QUIZ GAME ADJUDICATOR 


PC-CONTROLLED EPROM PROGRAMMER .. 
DELUXE CAR ALARM 
REMOTE CONTROL ELECT. COCKROACH 
HIGH EFFICIENCY FLUORO INVERTER KIT .... 
IMPROVED DECODER FOR ACS SIGNALS ... 
A SIMPLE LOW VOLTAGE SPEED CONTROLLER 
PRINTER STATUS INDICATOR FOR PRINTERS ... 
LOW COST 25W AMPLIFIER MODULE ......... 
VERSATILE 40V / 3A LAB POWER SUPPLY 
CHAMP 0.5 WATT AMPLIFIER ........ 

90 SECOND MESSAGE HOLDER 
75 SECOND MESSAGE HOLDER .... 
CONTROL STEPPER MOTORS WITH YOUR PC .. 
EGO TESTER KIT 
LOW COST MIDI BREAK-OUT BOX .. 
200W INVERTER KIT ................. 
VOICE OPERATED AUDIO SWITCH .. 
SIMPLE LED CHASER 
LEVEL CROSSING DETECTOR FOR MODEL RAILWAYS . 
SOUNDS & LIGHTS FOR LEVEL CROSSING... 
AN IMPROVED DSO ADAPTOR FOR PC'S . 
DSO ADAPTOR (INCLUDES ADC0861) . 
WEEKLY REMINDER TIMER ....... 
L/NOISE UNI. STEREO PREAMP . 
LIGHT & SOUND TRIGGER ..... 
50W AUDIO AMPLIFIER ......... 
IND. METAL BALANCE DETECTOR... 
FAST CHARGER FOR NICAD ... 
DUAL ELECTRONIC DICE ....... 
DIGITAL VOLTMETER FOR CARS 


DIGITAL TACHOMETER FOR CARS ... 

COOLANT LEVEL ALARM 
K10575 STEAM TRAIN WHISTLE & DIESEL HORN SIMULATOR . 
K10580 BUDGET PRICED TEMPERATURE CONTROL ................. $3 


HIGH-POWER DIMMER FOR INCANDESCENT LAMPS .. 
GO/NO-GO CRYSTAL CHECKER . 


K10605 CHAMP PRE-AMP ..................... 
K10610 MINIVOX VOICE OPERATED RELAY 
K10615 LONG-WAVE AM RECEIVER FOR 

AIRCRAFT WEATHER INFORMATION ............................ $49.50 
K10620 AUTO DISCHARGER FOR NICAD BATTERY PACKS ........ $27.95 
K10625* ELECTRONIC BALLAST FOR FLUORESCENT LAMPS .... $59.95 
K10630 TALKING HEADLIGHTS REMINDER .............................. 79.95 
K10635 BEGINNER'S VARIABLE DUAL-RAIL POWER SUPPLY .... $39.95 
K10640 CLIFFORD-A PESKY LITTLE ELECTRONIC CRICKET ...... $16.45 
K10645 3-SPOT LOW DISTORTION SINEWAVE OSCILLATOR ..... 


K10650 A BUDGET PRICED "SHOESTRING" STEREO АМР ......... 
K10655* DIGITAL EFFECTS UNIT FOR MUSICIANS 
K10660* DIGITAL TRIGGER ADAPTOR FOR SCOPES 
K10665* A PHOTOGRAPHIC TIMER FOR DARKROOMS . 
K10670 ECONOMY SURROUND SOUND DECODER ..... 
K10675* LOW COST TRANSISTOR TESTER/MOSFET .... 
*SOON AVAILABLE 


тш. 


COMMNITo 


Don't miss this rare opportunity to save heaps on this 
range of kits. There's something for everyone and are 
fun to put together! Complete with instructions. 


Host your own game show 
in your lounge room with this 
great little kit. No more 
arguing about who was first 
to answer the question. The 
"Quizmaster" lights a LED 
and briefly sounds a buzzer 
to indicate which four players pressed the button first. 
If your looking for a judge who's not bias, prejudice or 
favourable to family members or friends this is the kit 
for you. Silicon Chip July '93. 


K10390 


Dubbed the "protector" s 
this small module will 
заме your expensive loud 
speaker from damage 
due to an amplifier fault 
or destructive drive signals. It includes an excellent 
de-thump circuit and can be either built into an existing 
amplifier or housed in its own enclosures as a free 
standing unit. 

E.A Oct '92. 


K10360 


Protect your home form 7: =" 
intruders with this up-to- 
the-minute ^ burgla 


build and cost less than : 
equivalent commercia 
version. Features eigh 
separate inputs, individual 
sector control, batter 


High-quality 
transformer for 
matching balanced 


This Digital Capacitance Meter checks values 
from 1pF їр 9.99uF over three ranges. Its 


| А LE microphones into 
main features include anulling circuit and, eo ip т > unbalanced inon iie 


ПАЗ ЕЗ? quite expensive. This 
1 [| simple preamplifier 
will accepts balanced 


This versatile little preamp 
has a host of applications in 
the audio-and-beyond range, : 
not the least of which would 
be as a balanced mic preamp. 


е oo. inputs directly. ETI May 1 ETI Dec 1982. 
K10060 K10070 


Do you have a boxful of unknown 
transistors or a transistor circuit 
that's not working properly? This 
simple tester will indicate whether a 
transistor is working or not & tell you 
„ whether it is an NPN ог 
2 PNP type. Silicon Chip 
| Sept 1993. 


This NiCad battery 
charger provides a 
happy medium between 
fast chargers and 
constant-current 
chargers. It's cheap, * 
simple to build and will 
bring a battery to full 
charge from complete 
discharge in 12 hours - then keep it there. And 
your NiCads are safe from overcharging 
damage. ETI Mar 1983. 


K10075 


One of the 
handiest "tool" for 
he electronics 
’ experimenter is а 
№ genuine general 
purpose audio 
amp. This module will work from a wide range of 
supply voltages, has good sensitivity, is robust and 
reliable - easy to build too! ETI April 1980. 


_ K10065 


$14.95 (5 
3 DIGIT COUNTER NODULE 


Looking for a cheap module for 
event counting or to be used as 
part of a larger project? If so, 
consider this 3-digit counter 
module. It uses only two low- 
cost CMOS ICs and can be put 
together in a couple of hours. 


Silicon Chip Sept 1990. 


K10200 


Forget those messy edits on 
your VCR! This project uses 
readily available components & 
smoothly fades any composite 
PAL video signal to black level 
to enhance your home movies. It can also wipe left 
or right across the screen for special effects. 
Silicon Chip Aug 199. 


K10405 


Practise without annoying the family 

a This is just perfect for those 

2 d who play any type of musical 

instruments at home. It will let 
you practise for hours without 
upsetting the household, or 
you can use itto monitor your 
own instrument in the midst 
of a rowdy jam session. 
EA Feb 1994. 


K10315 


K10105 


Configuration: e Penitum™ 75/90/100 
Motherboard for upgradability e Pentium '" 
75 CPUe 8 MEG RAMe 540 MEG HDDe PCI 
1 MEG SVGA Carde 15" SVGA Monitor - 
1280 x 1024mm 0.28mm Dot Pitche Tower 
Case and 200W PS. e 1.44 3.5" F.D.D. 
Ritron Mouse Pad» 101 High quality 
keyboarde Sound Blaster 16 Sound Card 
Joystick & Mouse e Magnetically Shielded 
Speakers e Latest Creative CD ROM Drive 
MS DOS 6.22 e Windows for WorkGroups 


INC. TAX 
: WITHIN MELBOURNE 
BONUS- 20 МВУ METROPOLITAN АВЕ 
WORTH OF THE: 
LATEST SHAREWARE RS 
GAMES! 


420MB HDD - GREAT VALUE! 


This powerful 486DX2-66 system is perfect for, ШЕШ 
the multimedia world of music, animation and т AL 
К s А Microsott Workse Microsoft Encarta '95 
Bue software. Орю $1000 worth of FREE Microsoft Golf or MS Moneye Microsoft 
software! Including word processing, Dangerous Creatures- 
spreadsheet, database, encylopedia, dictionary, 
game, etc. You can't get better value than this! 
INCLUDES» VESA Slot Motherboarde 4MEG RAM e Shareware ате, PPP: = OF Oat Gite GAMES 
Mini Tower Case and 200W PS. 1.44 3.5" F.D.D: : рат GAMES. 
VESA 1 MEG SVGA Card» 14" SVGA non interlaced OPTION: UM fasi Pennom ре FREE 3 HOUR COMP 
Monitor - 1024 x 768mm 0.28mm Dot Pitche Ritron FITTED WITH CREATIVE LATEST) rive system is every computer buffs TRAINING COURSE-K. 
Mouse Pade 101 High quality keyboarde 16-bit Sound СПИТЕ С0-ВОМ DRIVE | dream of the ultimate desktop power-user MELBOURNE ONLY 
Carde Joystick & Mouses Multispin CD ROM Drive $2299 Inc Tax. | system. Race through intensive applications 
‘Magnetically Shielded Speakere Microphonee 4 YEAR PARTS & LABOUR WARRANTY | 224 play your CD-ROMs smoothly. Don't get 
Windows 3.11e MS-DOS 6.22 (FIRST 2 YEAR ON-SITE) MELB MET AREA | left behind with old & slow technology. 
BED 


- 24 bit true colour images for your RITRON COMPUTER SYSTEMS 


Window-based DTP & presentation packages MB H.D.D. 
aT 


Microsoft Workse Microsoft Encarta '95 
Microsoft Moneye Microsoft Sampler 


olorPage-I - up to 1200 dpi 
200 dpi flatbed PhotoFinish 3.0 software for image editing. 

1 -scan easily within any compatible 
applications. Simply select the acquire scanner command. 

3 - optional Recognita Plus OCR . 
Auto-Document Feeder (ADF-I) and transparency unit (TMA- 
). INCLUDES: INTERFACE CARD, PHOTOFINISH 3.0, MEDIAMATE 
PRESENTATION SOFTWARE, TWAIN DRIVER, USER'S MANUAL 


< Economical 24-bit 


E d TM 

ШЕШН MB |Pentium™ 90* ...$1979 $2379 
t 2 тм 

without the big price И“ ) Pentium" 100* . $2390 $2891 
tag. Includes: 100 *Ежегпа! 256K Cache 
Photofinish 3.0 image g| 4 YEAR PARTS & LABOUR WARRANTY 
editing softwaree Up to 800 dpie Twain All systems include: 4 MEG RAM «420 MEG H.D.D.- 
compliant- scan from within other GREAT VALUE «1,44 MEG 3.5 FDD - Mini or Baby АТ 
compatible applications» Smartpage Direct | ДМ 2 SPG Ports + 101 Keyboard • 3 Slots VESA 
OCR software Include interface сага, | Local Bus Motherboard - 14" SUPER VGA (1024 X768] 
posed oti eie Herrin | (0.28* DOT PITCH) Colour Monitor -VLE 1MB VGA FREE 3 HOUR 
Cards are supplied: in-486 machines AT NO EXTRA ет = 
COST (Up to 1280 x 1024) Pentium systems now come SYSTEMS INCLUDING M 
with PCI Cards and should be bought with ВМВ of RAM MULTIMEDIA SYSTEMS ^ 


offers 256 grey scales scanning atc 
an affordable price. Scans upto ` 
800 dpi resolution. Include: Interface че” 
Card,Photofinish 3.0, Media Mate presentation 
Software, SmartPage Direct OCR software, 
TWAIN compliant software, User's Manual, etc. 


High speed desktop disse 
fax modem V.32bis (14.4 kps) data 
& fax modem ... LE 

High speed IBM card 
fax modem V2s2bis (14.4 kps) data 
& fax modem ................. 

Bundled with WinFax Lite 


Economical 24-bit 16.7 million true colour 
1600dpi hand-held scanner. Includes: 
Photofinish 3.0 image editing software 
Up to 1600 dpie Twain compliant- scan 
from within other compatible applications 


CU E 


24.0 * ` DUE IN END OF MAY 


386SX-40* LM 47 
386DX-40* 128K Internal Cache LM58 . 
486DX2-66#256K Cache L.B ...... 
486DX2-80* 256K Cache L.B NEW! . 
486DX4-100* 256K Cache L.B .... 
PENTIUM" 60MHz/256 C VESA/PCI 

Safely secure your valuable zx uiii ei RUE T NEW! 
equipment from theft«For PENTIUM™ 100MHz9 PCI/VESA . 


Digitiser pad for freehand drawing 


Control cursor up to 2 meter 


Highlight what you want in your 


esentati 5 
pr home & office use Quick, 4 AS ное Шола 
De RUNE КЫ aut Agter ITEL CPU- роз i 9o ю 625MÉyte тел). 


simple to install «Includes 
71/2 feet of coated steel 
cable, 3 self adhesive i CD ROM DRIVE ....... Sound Blaster Pro VALUE й 


'LX300 264 Cps Draft, 9 ріп dot matrix . 


олоо 200 Cpe Draft 24 pin dot mark... 8080 | ТОП, 2keys 60 P POM DERN [обеты беу» Е 
Draft, ii à $339 WEARI PEED oun aster | 7 
[0150216 СЕЗ PDT 7 Е DE NM PE Video Blaster 5Е100.1@ Bi 
With colour option ....................... $389 | CD ROM DRIVE DOUBLE SPEED Game Blaster CD16 Pk 7 CD Titles 
Stylus 800+ 48-nozzle inkjet, 255Cp,360dpi $459 | MINI TOWER CASE .. $69 О ade o E тө | TY CODER — s 
Stylus Colour 200Cp/,360/720dpi full colour ЕЕЕЕ] | MIDI TOWER CASE .. $89 CD ROM DRIVE DOUBLE SPEED. | 16 bit Discovery Fac 


3 Pack CD8 s 
EPL 3000 300dpi, 4ppm, laser printer ИВ $849 FULL TOWER CASE . $1 1 works with ай Sound Blaster Cards ........................ $289 г Quad Speed CD-ROM Drive 
EPL 5200 300dpi, 6ppm, laser printer ........ $1149 | 4) cases come with 200watt | БПС 


EPL 5600 600dpi, бррт, laser printer, RISC. $1599 | power supplies 


Т 14" Interlaced 1024x768 (0.28mm Det pitch) 
: м 1M x 9-70 With Parity ii 14" Non-intertaced 1024x768 (0.28mm 
HEAD OFFICE:56 Вепуег Rd Clayton, Victoria, 3168 Ph: (03) 543 7877 а | Уа M RE 


MELBOURNE: 48 A'Beckett St. City. 'Ph:(03) 663 6151. | Computers (03) 639 1640 
VERMONT: 190 Rooks Rd. Ph:(03)8748888. Fax: 3} 874 2288 
OAKLEIGH: 240C Huntingdale Rd. Ph: fos 562 8939.  Fax:(03) 562 8940 , 
NORTHCOTE: 423 High St. Ph: (03) 489 8866. Fax: 033 489 8131 ~ 
BOX HILL: 1031 Maroondah Hwy. Ph: (03) 899 6033,  Fax:(03) 899 0156 
ADELAIDE: 241-243 Wright St. Ph. (08) 211 7200. Ғах:(08) 211 7273 
SYDNEY: 74 Parramatta Rd, Stanmore. Ph: (02) 519 3888. Ғах:(02) 516 5024 


024 — 
4M X8-70 NoPaty $269 $259 $249 [ #17 ХВА Digtal MPRI 12800 


4M X 9-70 With Parity $289 $285 $279 
8M X 9-70 With Parity $529 $519 
16M X 8-70 No Parity $899 $879 
16M X 9-70 With Parity $999 $979 


18 & 17* Digital Monitor comes with Economy Management Software 


| мы 
*144M INTERNAL 14400BAUD .... ... $179 otects and env 

“144M EXTERNAL 14400BAUD .. $209 DESCRIPTION 1-9 10+ B nw ron 500+ 
|| 144FM INTERNAL 14400BAUD .... $329 5% 05/00 $4.50 $4.50 $4.50 $4.30 $3.95 
144FM EXTERNAL 14400BAUD ..... $349 ^ i 7 i s 


28.8 FAXMODEM EXT 28,800BPS .. 


28.8 FAXMODEM INT 28,800BPS .. ... $44 
FM MEANS FAXMODEM .. *ONLY A FEW LEFT!! 


City store open till 8pm en Fridays. Box Hill store open till 3pm on Saturdays. = 
Tax Exempt sales: RITRONICS WHOLESALE Ph.(03) 543 2166 Fax.(03)543 2648 == 
RIE BULLETIN BOARD Ph: (03) 562 7877 For Specials, info & Shareware c» 
MAIL ORDER: Ph:(03) 543 7877 Fax:(03) 543 8295 ; 
Mail Order Hotline 1- 800 33 5757 «с 
_ Pentium", OverDrive™ & intel486™ are registered trademarks of the Intel Corporation ӘСЈОМӘ5 _ 


15 $7.50 $6.90 $6.90 
a 00 


- Disk No. 1047 to 1049 ( 3x 372 1.44MB) 
- Disk No. 340, 341 (2x 37 1.44MB) 


| Thousands of titles Disk No. 146, 147 (2x 3% 1.44MB) 
available. Shareware cost only $2.95 for - Disk No. 717 ( 1x 3% 1.44MB) 486DX2-66 OverDrive Chip.. $289 486DX2-66.......... $279 
5.25" disk. Disks are in 3.5" 720K or 5.25" - Disk No. 183, 184 (2x 3% 1.44МВ) 4860Х4-100 OverDrive Chip $499 48602-80 nn n" 
360K format unless specified as others in - Disk No. 845, 846 ( 2 x 3% 1.44MB) PENTIUM SOM Р $499 486DX4-100 MEW?.....5499 
catalogue descriptions. Catalogue - $3.95 - Disk No. 1579, 1580 (2 x 3% 1.44MB) ео CYRIX CPU 
PRICING = - Disk No. 1583, 1584 PENTIUM 66MHz ........... $545 ,86DX2-50.... $199 
FOR OTHER 9329 DD- $2.95 (2x34144MB) PENTIUM 75MHz ........ $599 48600-66 331 


PENTIUM 90MHz........... $999 486DX2-66 5V 
PENTIUM I00MHz ........ $1795 


AVAILABLE ON ORDER THROUGH 
OUR STORES OR BY MAIL ORDER 


и 
DISKS 3.5" DD- $4.95 *All this games can be played interactively with our serial laplink cable- F/F9 and 
FORMAT: 3.5"HD- $6.95 25 pin combination cable, Cat No. P19070. 


IBM ExecJet П 4076 Print Lexmark Colour 


by Lexmark 7 . с 
ink-jet printer for high quality text & Inkj et Print 
600 dpi (with PQET) 


graphics. Output on envelopes, 
paper, labels & transparencies : A 
*300 x 300 dpi, 3ppm «Print in black & 300 dpi in 
een mages Ган К M ud MES 
Я S sheet feeder. 300cp 
mode - PCL3 & IBM PPDS *Serial de. in black print mode 
and 240 cps in full 
colour. 


DESCRIPTIONS ............. 
1meg Trident/Cirrus 
512K TRIDENT VGA... 
DE/S 


interface (RS-232, RS-422) 
Comes with Power Cord, User's 
Guide, Driver Software, etc. 


ADAPTEC SCSI 16bit 1522A .. 
*16bit ETHERNET NE2000 . 
SM NE2000-- ............. 


Printer Port Slct Lpt 1-2-3 Card ...... $49 
High Speed Serial Card 1-Port 16550 ........ $59.95 
High Speed Serial Card 2-Port 16550AFN ... $79 
High Speed Serial Card 4-Port 16550AFN ... $189 
S.PG with 1655 UART CHIP 
X18019 Games Card ...................... 
C14260 SMART GAMES Cont . 
X18177 СО ВОМ Controller ........ 
X19936 ISA Scanner Card GS4500 . 
2.88 FDD Controller Card ... 
Specifications subject to changes. *X18161 without Boot Roms. 


withonboard l/Ü& IDE interfaces 


Al last! True high performance power unleashed with this 
motherboard that has ISA 1/0 and IDE interfaces all 
incorporated onboard. The mainboard is a Pentium™ micro 
processor based PC/AT system, supports 256kb to 1MB 
cache with ISA bus and PCI Local Bus to upgrade your system 
performance. It is ideal for multi-tasking and fully supports 
MS/DOS, Windows, Windows NT, Novell. 0S/2, etc. 
FEATURES: | 

-Green Function: -DRAM Memory: i 
•$иррогіѕ power management operation via Supports 4 banks (4pcs) 72-pin 1/2/4/8/16/32MB SIMM 
BIOS. «Powersdown timer from 0.25 to 512 mins.» Wakes Module socket. «Supports DRAM memory up to 128MB 
up by any key pressed. «Green mode selection via software Onboard. «DRAM type: page mode, 70ns required. 


CAT. DESCRIPTION PRICE 
X18002 VESA MULTI I/O $39 

X18099 VESA 1 Meg TRIDENT 9400 $129 
X18100 VESA CIRRUS 5428 $139 


or hardware. -Cache Memory: eie uu 1 Lus Had 
TORU - ` Cache iai cael e s X17071 VESA SCSI 2 IDE, Floppy, Multi ИО $299 
*The Pentium micro processor P54C provides the new -BUS Slots: X18087 VESA WD Accelerator Video Card $209 
generation power for high-end workstations and servers. ^ «Four 16-bit ISA Bus slots and three PCI Local Bus slots X18167 VESA УСА S3 Accelerator $149 
* CPU socket is 320-pin ZIF socket (socket 5). -BUS -PCI Enhanced IDE on board: X18185 VESA ET-4000 TSENG LABS $245 
-Speed: e Supports 4 IDE hard disk drives «Supports mode 3, high a Ар ЧЕ а deg " sian 
e Supports 75/90/100MHz CPU speede Supports 25/30/ performance hard disk drives «Support IDE interface CD- X18182 VESA CACHED IDE MULTI I/O $280 
33MHz PCI LOCAL BUS speed Speed selection via ROM Support high capacity hard disk drives 

software. •1/0 clock 8MHz for ISA Bus. -BIOS: x пенен 

-Shadow ВАМ: + AWARD legal BIOS : 

e A memory controller provides shadow RAM and supports -ISA I/O On Board: s Hie | gemis "ig PPY MULTI ИО {зә 
8-bit ROM BIOS. e Supports - two serial, one parallel and one game porte Supports f | x18179 PCI IDE CONTROLLER $49 


360KB, 720KB, 1.2MB and 1.44MB floppy disk drives. X18181 PCI DIAMOND VIPER 2MEG 


Te: ROD IRVING ELECTRONICS PTY. LTD., 56 Renver Rd, Clayton, Vic 3168. 
| would like to subscribe to 12 issues of COMMUNICATE! starting 
..(month) at $12.00 for 12 editions. 

Address c OE ME LOL E LE atte to 


What you will have missed, if you 
are not a subscriber - in April, you would have M/CARD 
bought a HP520 printer for just $399.00! Plus loads of other AMEX 
special offers! So stopping kicking yourself and put in your 
3 subscription today! 

B Communicate!, a 32 pages newsletter is a team effort 
Е production involving Rod Irving Electronics' own advertising 
8 & technical department. 


© All brandnames are registered рап of their respective owners. 
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MELBOURNE: 48 A'BECKETT ST, MELBOURNE 3000. NORTHCOTE: 423 HIGH ST, NORTHCOTE 3070. BLUESTAR COMPUTERS: 271 MAROONDAH HWY, RINGWOOD 3134. 
B PH: (03) 663 6151 « FAX: (03) 639 1641 - PH: (03) 489 8866 «FAX: (03) 489 8131 0 •РН: (03) 870 1800 • РАХ: (03) 879 3027 

Mon-Thurs: 9.00-5.30pm «Fri: 9.00-8.00pm «Sat: 9.00-1.00pm Mon-Fri: 9.00-5.30pm e Sat: 9.00-1.00рт • Mon-Fri: 9.00-5.30pm «Sat: 9.00-1.00pm 
[Г] VERMONT: 190 ROOKS RD, VERMONT 3133 Г] BOX HILL: 1031 MAROONDAH HWY, BOX HILL 3128. О SYDNEY: 74 РАВВАМАТТА ВО, STANMORE 2048, 

PH: (03) 874 8888 « FAX: (03) 874 2288 •РН: (03) 899 6033 «FAX: QE. 0156 * PH: (02) 519 3888 » FAX: (02) 516 5024 

Mon-Fri: 9.00-5.30pm «Sat: 9.00-1.00pm Mon-Fri: 9.00-5.30pm «Sat: 9.00-3.00pm • Моп-ТРп: 9.00-5.30pm «Sat: 9.00-1.00pm 
[Г] OAKLEIGH: 240С HUNTINGDALE RD, OAKLEIGH 3166 [Г] CLAYTON: 56 RENVER RD, CLAYTON 3168. [Г] ADELAIDE: 241-243 WRIGHT ST. ADELAIDE 5000. 


PH: (03) 562 8939 « FAX: (03) 562 8940 e PH: (03) 543 7877 «FAX: (03) 543 8295 * PH: (08) 211 7200 • FAX: (08) 211 7273 e Mon-Thurs: 9.00-5.30pm 
Me 9.00-5.30pm roe т 09 9.00-5.30pm «Sat: 9.00-12.00pm Fri: 9.00-8.30pm Sat: 9.00-5.00pm 95 


BY BOB YOUNG 


A multi-channel radio control 
transmitter for models; Pt.1 


This month, we introduce the new Mark 22 
transmitter which is a continuation of the 
series which has featured the Mark 22 receiver 
& 8 & 16-channel decoders. This new 
transmitter is right up to date but employs 
discrete components rather than a custom 


microprocessor. 


In response to all those who must 
have missed the first article in this 
series and have rung or written with 
"the" question, I am happy to state 
that “Yes Virginia, there is a transmit- 
ter". Here it is in all its glory. 

What we are presenting is a 4-chan- 
nel transmitter in the standard mod- 
elling layout with two dual-axis con- 
trol sticks. The toggle switch on the 
top left is the dual control change- 
over switch. The dual control socket 
and master select switch is on the 
bottom ofthe case. TheON-OFF switch 
is under the black cover between the 
two joysticks and the charge socket is 
just below. The charge socket plays an 
important secondary role, as we will 
soon see. The trim levers are located 
in the traditional spots on the joystick 
surrounds and a meter rounds out the 
complement of displays and controls. 

In subsequent articles, I will present 
photographs of various transmitters 
of up to 32 channels and the circuits 
for 24 channels. The encoder module 
simply strings together so that you 
can have multiples of 8, 16, 24 and 32 
channels or more if required. Remem- 
ber here that servos start to slow down 
after 24 channels unless modified. 
Construction details will not be pre- 
sented for transmitters above eight 
channels. 


72. SILICON CHIP 


I have to tell you that with the nor- 
mal difficulties encountered with elec- 
tronic development and suppliers 
breaking their promises, the path for 
manufacturers is far from smooth. 
(And I might add, the playing field is 
far from level). No wonder Australian 
manufacturers long ago learned the 
value in picking up the phone and 
ordering their equipment complete 
and off-the-shelf from overseas. 

This time around, I have run into 
problems with the second harmonic 
on the transmitter output being higher 
than legally permissible which, of 
course, has prevented publication of 
the circuit until the levels are correct. 
At the time of writing, this problem 
has finally been overcome but sadly 
too late for publication this month. 


Table 1: Channel Functions 


Channel Function 
1 Throttle 


Aileron 
Elevator 
Rudder 
Retracts (Toggle Switch) 
Aux. Slide 1 
Aux. Slide 2 


Toggle Switch 2 


That leads into the first discussion 
for this month and that is the final 
format of the RF module. I had in- 
tended to make this module available 
as a kit but its tuning really does re- 
quire a spectrum analyser to meet the 
legal requirements, so I have decided 
to supply the RF module as a finished 
and tuned module only. The RF cir- 
cuit will still be published and the 
encoder will still be available as a kit, 
as will the mechanics. 

As you can see from the photos, the 
new transmitter is a true modular sys- 
tem which will facilitate servicing in 
the field, with a change-over fee being 
charged for module replacements. The 
same applies to the receiver and also 
do not forget, all of the components 
are available in Australia and the cir- 
cuits readily available. All of this 
should go a long way to alleviating 
the service problems commonly en- 
countered in the model business, as 
this system should be within the ca- 
pability of any competent serviceman. 

If you have a look at the decoder 
board in the photos, you will notice 
that there are seven rows of header 
pins on the righthand side. These pins 
are the connectors for the control 
potentiometers. These pins perform 
an important function in the overall 
design. Firstly, they allow the module 
to be easily removed from the trans- 
mitter. Secondly, they provide the 
servo reversing function. 

Each set of three pins is arranged 
with the wiper on the centre pin and 
the positive and negative supply on 
the outside pins. Thus, by rotating the 
connector through 180°, servo revers- 
ing is achieved. Thirdly, they provide 
channel shuffling, a very important 
feature in the Mk.22 system. As there 


| 
| 


This is the prototype Mk.22 
transmitter, a standard 4- — 
channel system with two dual 
axis control sticks. One of 
these is a ratchet type for the 
throttle while the other is 
spring-centred. The final 
version of the transmitter will 
have a professional front panel 
to give it a more up-market 
appearance. : 


is no standardisation on the arrange- 
ment of the channel numbering be- 
tween manufacturers, channel shuf- 
fling allows the transmitter to be tai- 
lored to suit any brand of receiver you 
may own. 


Channel allocation 
This is an important point if you 


are using a Mk.22 transmitter with an 
aircraft that is already set up. Thus, 


there is no need to disturb the servo 
connectors in the model — the correct 
channel allocation can be set up in 
the transmitter instead. Note that the 
encoder module shown is an early 
development module and not the pro- 
duction version. 

I recommend the channel alloca- 
tion shown in Table 1. 

These are not arbitrary allocations. 
They are specified this way for the 


following reasons: (1) incoming noise 
affects the first channel more than 
any of the others; and (2) as the en- 
coder is a sequential pulse generator, 
a failure after channel 5 will still leave 
the main flying controls operational. 
Other manufacturers have other ideas 
and Futaba, for example, use Aileron, 
Elevator, Throttle, Rudder, Retracts, 
Aux 1, Aux 2 and Toggle 2; that is, 
when they are not mixing, matching 
or mode changing. In this case, any- 
thing can be anywhere. For example, 
they recommend leaving the channel 
allocation untouched during mode 
changes which means throttle and el- 
evator can be reversed. : 

At Silvertone, we insist on the chan- 
nel allocation remaining constant 
when changing modes, for reasons 
which will be explained later. 


Stick modes 


Stick modes are another contentious 
point and much ink has been spilled 
over which stick mode is "the best!". 
By stick mode I mean the arrange- 
ment ofthe controls on each dual axis 
joystick assembly. There are two basic 
stick configurations, spring-centring 
and ratchet. The spring return sticks 
are used for the flying controls. (I will 
refer here to the flying controls be- 
cause they are usually more numer- 
ous than the steering controls on a car 
or boat). The ratchet configuration is 
used for throttle or any non-centring 
control. 

Now the fun begins when you try to 
decide on the grouping of these con- 
trols on the two stick assemblies. Mod- 
elling convention has defined Mode 1 
as Throttle and Aileron on the right 
hand stick and Elevator and Rudder 
on the left hand stick. Mode 2 is gen- 
erally defined as Aileron/Elevator on 
the right and Rudder/Throttle on the 
left. Even here you will encounter 
some conflict as it is sometimes de- 
fined in reverse. 

The purist will insist that real air- 
craft are flown with Mode 2 and that 
models should be flown likewise. For 
a great many other reasons, all valid, 
there are others who insist that the 
two primary flying controls should be 
separated, as we use our thumbs, not 
our wrists. 

As a general rule, aerobatic and py- 
lon fliers will fly Mode 1 and scale 
buffs Mode 2. Most beginners are heav- 
ily influenced by their instructors and 
often a club will show a preference to 
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one mode as a result of the availabil- 
ity of instructors. I think these days 
that Mode 1 is more common but 
choice of mode is a very personal 
thing and best left to the individual to 
decide on. I began by flying Mode 2 as 
a result of my instructor's influence 
but never felt comfortable on this 
mode. I subsequently changed to Mode 
1, with a dramatic improvement in 
my standard of flying. 

The Mk.22 Tx is very simple to 
change modes on and when we come 
to the mechanical assembly I will 
present the details. The channel shuf- 
fling facility removes any need for 
soldering in this process. In some 
transmitters, mode changing is a tricky 
business, not to be undertaken by the 
fainthearted or unskilled. 


Dual control 


The stick mode problem rears its 
head again when the dual control fa- 
cility is being designed. Dual control 
is a very valuable asset in any trans- 
mitter, particularly in clubs where 
training is a big item. Model aircraft 
are very difficult to learn to fly and 
some form of instruction is desirable, 
at least in the early stages. The MAAA 
(Model Aeronautical Association of 
Australia) has now adopted the RCAS 
(Radio Control Aircraft Society of 
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NSW) flight training system (the 
"buddy" system), so all clubs in Aus- 
tralia now have a unified flight train- 
ing system. Drop outs due to the diffi- 
culties in learning to fly have been 
greatly reduced as a result and clubs 
are now at record membership levels. 

What has not been unified is the 
dual control system and, in particu- 
lar, the difficulties of mixing two trans- 
mitters on different modes. The prob- 
lem arises because most dual control 
systems only allow the pupil to use 
the slave (non-radiating Tx) which 
means that if the instructor does not 
fly the same mode as the pupil, he is 
stuck with a Tx on the wrong mode. 
There are ways around this problem 
but they require prior planning. The 
МК.22 dual control system overcomes 
this problem in that it allows mixed 
mode operation (Mode 1 and Mode 2) 
as well as master/slave configuration, 
a feature not found on any other sys- 
tem to my knowledge. 

This now opens the way to instruc- 
tors being able to teach people to fly 
on the opposite mode. I should men- 
tion that it is very difficult to fly both 
modes, as reflex action gets in the 
way, due to the speed at which the 
models fly. Most people will not fly a 
model on the wrong mode. This in- 
cludes a lot of instructors. I used to fly 


both modes but there is a third mode 
which I could never master, which is 
aileron/elevator with a knob on top of 
the stick for rudder. This was a true 
three-axis system, commonly known 
as single stick. It is not seen too often 
on fields these days. 

Now it becomes obvious why Silver- 
tone insists on the channel allocation 
being constant, if we are going to mix 
transmitters on different modes and 
in the master/slave configuration. 
With channel shuffling, the problem 
becomes academic anyway, because 
the channel allocation can be very 
quickly changed on the field. 

Basically, the Mk.22 dual control 
system consists of a socket, slide 
switch and toggle switch. The two 
transmitters are hooked together by 
an umbilical cord which plugs into 
this socket on each Tx. The umbilical 
carries the data from the encoders. 
The slide switch selects which en- 
coder and which RF module will be 
paired. The toggle switch on the top 
of the transmitter is a spring loaded 
OFF type. Thus, the instructor hands 
over control to the pupil with the 
toggle switch and if things start to go 
pear-shaped, then he just grabs for his 
controls and the spring toggle auto- 
matically returns control to his trans- 
mitter. 


Thus, not only can mixed mode 
operation be achieved but the pupil 
can be given the transmitter with the 
antenna from the very beginning, 
thereby teaching him to position the 
antenna for the best radiation match 
with the receiver antenna from the 
outset — a very important point in 
flight training. This arrangement with 
the instructor on the transmitter with- 
out the antenna is most unusual and 
is called master/slave mode. It also 
allows the instructor to take the mas- 
ter transmitter (with antenna) if he 
prefers it that way, and he flies the 
same mode. As I am running out of 
space, I will leave the description of 
the mixing aspects of dual control for 
a later issue. 


Frequency interlock 


Another unusual feature of the 
Mk.22 Tx is the frequency interlock 
system. In 1969, Silvertone pioneered 
narrow-band spacing (15kHz) in Aus- 
tralia and to control these frequ'encies 
we had to develop the Silvertone Key- 
board. The original keyboard featured 
57 slots at 5kHz spacing. This was to 
allow mixing of all the known fre- 
quency spacing systems available from 
anywhere in the world. 

At that time, all countries had allo- 
cations on 27MHz but there was no 
standardisation of the frequency 
spacings. Thus, we had sets of crys- 
tals on 10, 15, 20, 25, 30 and 50kHz 
spacings, all appearing on the field at 
the same time. We also had 1.5", 2", 3" 
and 4" keys in the board at any one 
time. I can clearly remember the day 
in 1969 when we had 16 aircraft in the 
air at one time. This is common 
enough these days but unheard of 
then. The Mk.22 system, incidentally, 
is cleared for 20kHz spacing (2" key). 

Frequency control had degenerated 
into a nightmare and thus we were 
forced to develop the keyboard. Basi- 
cally the modern keyboard consists of 
a graphical display of the frequency 
allocation on a 1" = 10kHz grid. The 
original keyboard was designed on a 
0.5" = 5kHz grid which fell by the 
wayside when frequency spacings 
were standardised on 10kHz. 

A frequency key whose width is 
proportional to the bandwidth of the 
system in use, is slid into the key- 
board, thus reserving the frequencies 
required for safe operation of that sys- 
tem. Nothing new here, most clubs 
have been using this for years and it is 


now the system required for all 
MAAA-sanctioned events in Aus- 
tralia. At the time of its introduction, 
however, it was the most democratic 
and revolutionary system seen on fly- 
ing fields anywhere in the world. 

The Mk.22 Tx, however, carries this 
concept to its logical conclusion. If 
each modeller on the field has his 
own personal key, why not plug it 
into the transmitter when this key is 
not in use and cut off all power to the 
transmitter? This renders the trans- 
mitter inoperable at all times when 
the key is not in the keyboard. Thus, 
we now have a true frequency inter- 
lock system — end of accidents involv- 
ing transmitters left on inadvertently 
in transmitter pound, a not too infre- 
quent occurrence. 

In the Mk.22 TX the charge socket 
doubles as the frequency interlock. 
Thus each frequency key is fitted with 
a plug which plugs into the charge 
socket, thereby cutting off power when 
the Tx is not in use. 

Again, there is nothing new here. I 
introduced this concept with the origi- 
nal keyboard in 1969. The mistake I 
made then, however, was to patent 
the system. This meant that had the 
system been adopted, all sets imported 
into Australia would have been forced 
to pay a royalty. 

The importers went berserk. The 
system was the subject of a campaign 
which kept it out of use until the 
patent expired. After that, the key- 
board was adopted as Australian 
standard and offered for sale by the 
same importers who so vehemently 
opposed the system whilst the patent 
held up. Unfortunately, the frequency 
interlock fell by the way. However, 
that does not stop me from using it 
and all Silvertone transmitters built 
from 1969 onwards have had it built 
in as standard. Of such stuff is history 
made. 

I have tried to design the Mk.22 
system so that it does not compete 
head-on with imported equipment. By 
taking well-developed concepts that 
we pioneered in the past and combin- 
ing them with modern concepts and 
technology, as well as building in the 
utmost flexibility and serviceability, I 
believe that I have achieved this goal. 
The Mk.22 is a unique and interesting 
system and one that will find many 
uses in the field of hobby, sporting 
and commercial radio control. Next 
month, the circuit. I promise. 5С 


YOU CAN 


NOW AFFORD 


YOUR OWN 
SATELLITE 
TV SYSTEM 


For many years you have probably 
looked at satellite TV systems and 


thought “опе day". 


HERE'S WHAT YOU GET: 

* Prime focus or offset dish 
configured for your location. 

• Super low noise LNB/feedhorn. 

* 25m low loss coaxial cable. 

¢ DYNALINK 50 channel stereo 
satellite receiver, with remote 
control. Pre-programmed to 
Optus frequencies. 

* Pointing co-ordinates for 
your location. 


Ask about our regular 
newsletters and 
Customer BBS. Send 
coupon for your free 
info pack, listing 

all items and prices. 


CALL FOR 
YOUR NEAREST 
RE-SELLER 


Direct Importer: AV-COMM PTY. LTD. 
PO Box 225, Balgowlah NSW 2093 
Tel: (02) 949 7417 Fax: (02) 949 7095 


YES GARRY, please send me more 
information on K-band satellite systems. 


Name: 
Address: 


Phone: 
ACN 002 174 478 
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Your own 
K-band system 
from only: 
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VINTAGE RADIO 


By JOHN HILL 


The 5-valve Darelle receiver 


Restoring some old receivers takes a lot of 
hard work. This old 5-valve superhet is a 
relatively rare receiver that had been stored 
in my garage for many years. 


Recently, while admiring a fellow 
enthusiast's radio collection, I noticed 
an odd-looking Darelle receiver — a 
1932 console model to be precise. The 
reason I recognised this relatively rare 
radio is because I had one exactly the 
same stored in my shed. 

My Darelle had been hidden away 
since the day I found it with its bro- 
ken cabinet (the bottom section had 
separated) and non-functioning re- 
ceiver. Seeing a nicely restored Darelle 
must have triggered some sort of sub- 
conscious response because the very 


This is how the derelict Darelle, with its detached base & lifted veneer, appeared 


next day I dragged my old wreck out 
for a closer inspection. 

After removing the chassis from the 
broken cabinet, I discovered to my 
surprise that the Darelle is a 5-valve 
superhet. I had been under the im- 
pression that it was a TRF (tuned ra- 
dio frequency) type receiver but, as it 
has two intermediate frequency (IF) 
transformers, it is clearly not a TRF. 
That just goes to show how little at- 
tention I paid to the set when I put it 
into storage. 

Because it is a 1932 model, one 


after it was hauled out of the garage. It wasn’t a job for the faint-hearted. 
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would assume that it has 2.5V valves 
and it has. However, where one might 
expect it to have a front-end line-up of 
а 57, 58 and 57, the old Darelle has a 
24, 35 and 24, followed by a 47 out- 
put. There is also the obligatory 80 
rectifier. In other words, it is an early 
autodyne superhet which was the in- 
dustry standard for console radios in 
the early 1930s. 

The cabinet lacks style, even though 
it stands on legs. They are not nice 
turned legs but square-sectioned ones 
which simply do not have the same 
appeal. The box-shaped cabinet has 
all flat surfaces with square corners 
and the fretwork in the speaker open- 
ing is decidedly heavy looking. The 
front is veneered with a simple pat- 
tern of triangular shapes across the 
top. 

In summary, it is a fairly unimagi- 
native design — plain but functional. 
Well, that's how it seems to my eyes. 

Like so many receivers from the 
early 1930s, the Darelle appears to be 
made for a price. It is a straightfor- 
ward basic receiver in a cheap, light- 
weight plywood cabinet and was 
basically a budget-priced radio for the 
depression years! 

The cabinet was in poor condition, 
to say the least. The veneer had lifted 
on the top surface and broken away at 
the edges. There were also several 
small chips of veneer missing from 
the front and the base and legs were 
completely detached. Nevertheless, it 
was not a total write off. With a bit of 
perseverance (a fair bit actually), it 
would restore reasonably well. 


Chassis restoration 


I never consider doing anything to 
a radio cabinet until the receiver is 
working again. There is little point in 
restoring a cabinet only to find that 


After refurbishing, the cabinet looked 
as good as new. It was glued back 
together & had a new top fitted. But 
regardless of the improvements, it 
still looks like a glorified tea-chest on 
legs. 


the rest of the set is irreparable for 
some reason. And so, with this thought 
in mind, I set about restoring the chas- 
sis and speaker to working order. 

The usual routine checks cleared 
everything except the output trans- 
former which had an open-circuit pri- 
mary winding. This common vintage 
radio repair problem was easily over- 
come by replacing the defective com- 
ponent with an M-1100 audio line 
transformer from Dick Smith Electron- 
ics. The M-1100 is rated at 5kQ to 2, 4, 
8 or 16Q and, although never meant to 
be a valve output transformer, it does 
a remarkably good job and at $7 is 
quite cheap. 

Being much smaller than the origi- 
nal output transformer, the M-1100 
was installed inside the mounting 
cover of the older unit. This helps to 
disguise it so that it is not too obvious 
(at least at first glance) that a modern 
unit has been used. 

The paper capacitors were a mix of 
tubular cardboard types plus a small 
block capacitor with four 0.3uF 1000V 
capacitors inside it. This block was 
situated in a very inaccessible place 
and required the removal of the aerial 


The Darelle's controls are for volume & tuning only. Note the straight-line dial 


which was unusual for 1932 when half-moon shaped dials were all the go. 


The aerial & oscillator coils (in the cans) are mounted underneath the chassis. 


Note the small block capacitor wedged in between the chassis & the bottom can. 
The Darelle is not a particularly easy receiver to work on. 


and oscillator coils in order to gain 
access to it. 

As the screws that held the aerial 
and oscillator coils in place also se- 
cured the tuning capacitor, it too was 
removed. Its rubber mountings had 
perished to almost nothing and the 
plates were scrapping badly and need- 
ed attention. 


Tuning gang repairs 

I had experienced similar troubles 
before with this make of tuning ca- 
pacitor and it seems as though it nearly 
always presents a problem. 

This capacitor is a plain bearing 


type and is of riveted construction. It 
would appear that the rivet holes are 
much larger than the rivets and so the 
rivets slacken their grip over the years. 
This allows the rather strong thrust 
spring at the rear of the control spin- 
dle to spread the front and rear end 
plates ofthe body, so that all three sets 
of movable plates shift forward until 
they foul the stationary plates. 

The method of construction does 
not allow the rivets to be tightened, as 
there is no room to fit anything be- 
hind the rivet head while the other 
end is tapped with a hammer. And 
because the body is made of alu- 
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minium, it cannot be soldered. 

Onerepair technique that does work 
with these tuning capacitors is to first 
squeeze the end plates back into posi- 
tion using large G clamps, then glue 
them permanently in place with su- 
per glue. 

Although a simple remedy, it seems 
to work OK. But first, because the 
tuning capacitor has plain bearings 
that had never been cleaned or lubri- 
cated, the main control shaft was with- 
drawn and the unit dismantled. Each 
set of movable plates was numbered 
so that they would go back in their 
respective positions. 

Completely dismantling the capaci- ' 


| I — _ tor is the only way it сап be properly 
The chassis repairs involved the usual replacement of paper capacitors & a few cleaned and the bearings lubricated 
resistors that had gone high. The capacitor can is dated May, 1932. 


with grease. 

After re-assembly, the individual 
capacitance of each gang was checked 
with a capacitance meter to ensure 
that they were in step with each other. 
This was done with the trimmers 
slackened right off. It is important 
that the three gangs track each other 
closely, otherwise the receiver will be 
difficult to align. Finally, new rubber 
grommets were used to remount the 
rebuilt tuning capacitor. 

АП up, the tuning capacitor repairs 
plus the block capacitor rebuild took 
quite some time to complete. 

Incidentally, while the tuning ca- 
pacitor was removed, it was an oppor- 
tune time to clear the rest of the top 
hardware and paint the chassis. The 
chassis received a coat of aluminium 
paint, while the other bits and pieces 
were painted bronze. It certainly look- 
ed better after this had been done. 


An old radio chassis is much easier to paint if all the shield cans are first 
removed. This also allows components such as the IF transformers to be 
inspected & cleaned. 


Switch on 


When the big moment came to try it 
out, it was a bit of a disappointment 
because the set worked very feebly on 
the local station only. After some in- 
vestigations, the problem was found 
to be a faulty type 35 valve and “dong- 
ing" it sent the sound into convul- 
sions. 

After fitting another valve, the set 
worked much better than before but 
desperately needed aligning. 

Itis interesting to note that the faulty 
valve checked out OK in the valve 
tester, which supports statements I 
have made before concerning the value 

: _ _ M of such tests. A valve tester only indi- 
The replacement output transformer (see text) was installed inside the mounting Cates that a valve has adequate emis- 
cover of the original transformer. This technique helps to disguise the modern sion. One can never be sure that it 
component, so that it doesn't look out of place. does not have other faults until it has 
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been installed in a receiver and given 
a thorough workout. 


Alignment 


The first step in the alignment pro- 
cedure involved setting the IF trans- 
formers to 175kHz. They were badly 
out of adjustment and a considerable 
improvement in gain was noted after 
they had been correctly aligned. 

А problem arose when aligning the 
aerial and oscillator circuits because 
the padder circuit would not track. 
The padder screw tightened up solid 
before the output meter could be 
peaked while searching for maximum 
output at the low frequency end ofthe 
dial. This suggested that the padder 
lacked sufficient capacity to cover the 
necessary adjustment range. 

In fact, the padder was relatively 
small in capacity and was bridged 
with a mica capacitor. This mica ca- 
pacitor was removed and one approxi- 
mately 60pF larger was installed in its 
place. The padder circuit could then 
be made to track. This is important 
because if the padder is out of adjust- 
ment, it can result in poor reception at 
various points of the dial. 

The tuning capacitor trimmers 
also needed considerable adjustment. 
However, alignment when using a ra- 
dio frequency generator is fairly 


The repaint job greatly improved the general appearance of the chassis. The 


hump in the foreground is the cover for the power transformer. 


straightforward, even when the ad- 
justment screws have been disturbed. 


Cabinet restoration 


Well, that finished that part of the 
restoration. It was time to do some- 
thing with that horrible cabinet; and 
cabinet repairs I can put off forever. 

Now it just so happens that I know 
someone who does a fairly good job of 
cabinet refurbishing and I reckoned 
he owed me a favour or two. He likes 


doing up old radio cabinets so much 
he couldn't say no — even to the 
Darelle's multi-piece pile of plywood 
and termite food. 

As can be seen in one of the accom- 
panying photographs, the cabinet is 
not only in one piece again but looks 
every bit as good as the day it was 
made. It has had a new top fitted and 
there is little evidence as to its prior 
condition. It's marvellous what a bit 
of time and effort can do. 5С 


This view shows the fully restored chassis & its companion loudspeaker. The chassis design is 
typically early 1930s – an autodyne superhet with anode bend detection. The old Magnavox 
loudspeaker still has a perfect cone, which is quite remarkable considering its age. 
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IR LASER DIODE KIT 
BRAND NEW 780nm LASER DIODES supplied with a 
collimating lens and housing assembly, a CONSTANT 
CURRENT DRIVER kit and a suitable PIN DIODE that 
can serve as a detector, plus some INSTRUCTIONS. 
Suitable for medical use, perimeter protection, data 
transmission, IR esi etc. 


AIR COOLED ARGONS 
Used Argon-lon heads with 30-100mW output in the 
blue/green spectrum. Priced at around $350 for the 
"head" only, power supply circuit and information 
supplied. LIMITED SUPPLY. 


LIGHT MOTION DETECTORS 
Small PCB Assembly based on a ULN2232 IC. This 
device has a built in light detector, filters, timer, narrow 
angle lens, and even a siren driver circuit that can drive 
an external speaker. Will detect humans crossing a 
narrow corridor at distances up to 3 metres. Much 
higher ranges are possible if the detector is illuminated 
by a remote visible or IR light source. Can be used at 
very low light levels, and even in total darkness: with IR 
LED. Full information provided. The IC alone is worth 
$16! OUR SPECIAL PRICE FOR THE ASSEMBLY IS: 
$5 ea. or 5 for $20 


LOW COST PIR KIT 

This PIR movement detector is based on single LSI IC 
design and features simple construction. Even the lens 
assembly snaps onto the PCB. Has every imaginable 
feature: negligible power consumption, optional/ad- 
justable daylight disable with LDR light detector sup- 
plied, 10M range, variable alarm time, disable input, 
10A MOSFET output, 10-20V DC operation. Fits into 
the smallest zippy box! A complete PCB and all on- 
board components kit is Fer ms for only: 


LOW COST IR ILLUMINATOR 

Employs 42 high output 880nm IR LEDs (30mW Q 
100mA ea.) and a 7 transistor adjustable constant 
current driver circuit. Designed to be powered from 
10-14V DC, current depends on power level setting: 5- 
600тА. Good for illuminating IR responsive CCD cam- 
eras, IR and passive night viewers, and medical use. 
The complete kit is ee a a low: 


40mW IR LASER DIODES 
New famous brand 40mW-830nm IR laser diodes, suit 
medical and other м. 
ea 


Constant current driver kit to suit: $10. 


COLOUR MONITORS 
German made, used but guaranteed 12" mains 
powered RGB colour computer monitors. Use bright 
Toshiba tubes! Nine pin din connector for signal in- 
puts, brief information and prewired din plug supplied. 
We should have a circuit/kit available for converting 
these to an ULTIMATE MUSICOLOUR: a new colour 
display for every beat of music. Excellent for experi- 
mentation!: 
$40 
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LOW COST IR ILLUMINATOR 
Employs 42 high output 880nm IR LEDs 
(30mW @ 100mA ea.) and a 7 transistor 
adjustable constant current driver circuit. 
Designed to be powered from 10-14V DC, 
current depends on power level setting: 5- 
600mA. The compact PCB is designed to 
replace the lid on a standard small 82 x 53 
x 28mm plastic box. Good for illuminating 
IR responsive CCD cameras, IR and pas- 
Sive night viewers, and medical use. The 
complete kit even includes the plastic box 

and is priced at a low: 
$40 


AC MOTOR 

Small but very powerful GEARED AC motor. 1 RPM/ 
60Hz/24V/5watt. We supply a circuit diagram that shows 
how to power this motor from 12V DC: Variable speed/ 
full power (bridge output). RM priced: 


E all on-board components kit for the 12V driver 
kit: $8. 


MINIATURE FM TRANSMITTER 

Not a kit, but a very small ready made self contained 
FM transmitter enclosed in a small black metal case. It 
is powered by a single small 1.5V silver oxide battery, 
and has an inbuilt electret microphone. SPECIFICA- 
TIONS: tuning range: 88-108MHz; antenna: wire an- 
tenna - attached; microphone: electret condenser; bat- 
tery: one 1.5V silver oxide LR44/G13; battery life: 60 
hours; weight: 15g; pre 1.3" x 0.9" x 0.4". 


DOT MATRIX LCDs 
Brand new Hitachi LM215 400 x 128 dot matrix Liquid 
Crystal Displays in an attractive housing. These have 
driver ICs fitted but require an external controller. 
Effective display size is 65 x 235mm. Available at less 
than 10% of their real value: 

$25 ea. or 3 for $60 


REEL TO REEL TAPES 
New studio quality 13cm-5" "Agfa" (German) 1/4" reel 
to reel tapes in mud e 180m-600ft: 
ea. 


$215 CCD VIDEO SECURITY SYSTEM 
Monochrome CCD camera which is totally assembled 
on a small PCB and includes an auto iris lens. It can 
work with illumination of as little as 0.1Lux and it is IR 
responsive. This new model camera is about half the 
size of the unit we previously supplied. It is slightly 
bigger than a box of matches! Can be used in total 
darkness with Infra Red "a ai NEW LOW PRICE: 


With every camera purchased we can supply a used 

but tested and guaranteed 12V DC operated green 

computer monitor. We can also supply a simple kit to 

convert these monitors to accept the signal from the 

CCD camera: Monitor $25, conversion kit $10. 

A COMPLETE 12V CCD VIDEO SECURITY SYSTEM 
FOR $215!! 


SMALL PASSIVE NIGHT VIEWER KIT 
See ELECTRONICS NOW Oct 94. Supplied with a new 
and completely assembled USSR made scope which 
was separated from a binocular helmet mounted pas- 
sive viewer. The EHT power supply is supplied in kit 
form. The completed scope will work in extremely low 
light levels! Best value small night vision scope avail- 


able: 
$290 


POWER SUPPLIES 
Used but very clean non standard computer power 
supplies, enclosed in metal casing with perforated 
ends for air circulation, built in fan, IEC input connec- 
tor and OFF-ON switch, "flying" DC output leads, over- 
all dimensions: 87 x 130 x 328mm, 110-220V input, 
+5V/8A, +12V/3A, and -12V/0.25A DC outputs. BAR- 


GAIN PRICED: 
$18 ea. or 4 for $60 


INVERTER FOR FLUORESCENT TUBES 
See EA June 95. Note that this extremely efficient 12V 
DC inverter can be simply modified to be powered from 
24V DC. Askfor instructions. Excellent for portable use, 
camping, gardens, boats, and SOLAR POWERED in- 
stallations: 
INVERTER KIT üt d FIXED BALLAST: 


INVERTER KIT PLUS 7 A or 15W CFL TUBE: 
INVERTER KIT PLUS ME 36W BALLAST: 


ARGON LASER 
One only large water cooled ARGON laser that outputs 
7W of blue-green, or 1W of red (635nm) via an inbuilt 
dye laser. Originally intended for medical use, and is 
supplied with but can be easily separated. Has only 
done 200 hours of operation! 
$7990 


OPTICS 

USSR LENS 100mm-f2 Pentax screw mount thread, as 
used for night viewers, has focus adj. but no iris adj.: 
$60. USSR LENS 58mm-f2 Pentax screw mount lens 
as used for cameras, has focus and iris adj.: $60. 
BEAM SPLITTER for 633nm: $45. PRECISION FRONT 
SURFACE ALUMINIUM MIRRORS 200 x 15 x 3mm: $3. 
50 x 72 x 3mm: $3. LINE GENERATING OPTIC makes a 
line out of a laser beam: $5. LASER DIODE COLLIMAT- 
ING LENS: $4. PORRO 90 deg. PRISM makes a rain- 
bow from white light: $10. PRECISION ROTATING 
MIRROR ASSEMBLY as used in levelling equipment, 
needs small motor/belt, plus a laser beam, will draw a 
line right around a room (360 deg.) with a laser beam: 
$45. ARGON MIRRORS high reflector and output cou- 
pler used to make a Argon tube: $50. 


27MHz TRANSMITTERS 
New transmitters are assembled (PCB assy.) and tested. 
They are Xtal locked on 26.995 MHz and were origi- 
nally intended for transmitting digital information. Their 
discrete component design employs many compo- 
nents, including 5 transistors and 8 inductors. Circuit 
provided. A heatsink is provided for the output device. 
Power output depends on supply voltage and varies 
from 100mW to a few watts, when operated from 3- 
12V DC. These are sold for parts/experimentation/ 
educational purposes, and should not be connected to 
an antenna as licensing may be required: 
$7 ea. or 4 for $20 


VISIBLE LASER DIODE KIT 
А 5mW/670nm visible laser diode plus a collimating 
lens, plus a housing, plus an APC driver kit (Sept 94 
EA) UNBELIEVABLE PRICE: 


$40 
The same kit is also available with a 3mW/650nm laser 
diode: 

$65 


LOW COST 1-2 CHANNEL UHF REMOTE 
CONTROL 

A single channel 304MHz UHF remote control with 
over 1/2 million code combinations which also makes 
provision for a second channel expansion. The low 
cost design includes acomplete compact keyring trans- 
mitter kit, which includes a case and battery, and a PCB 
and components kit for the receiver that has 2A relay 
contact output!. Tx kit $10, Rx kit $20, additional 
components to convert the receiver to 2 channel op- 
eration (extra decoder IC and relay) $6. INCREDIBLE 
PRICES: 

COMPLETE 1 CHANNEL TX-RX KIT: $30 

COMPLETE 2 CHANNEL TX-RX KIT: $36 

ADDITIONAL TRANSMITTERS: $10 


3 STAGE NIGHT VIEWER KIT 
See SC, September 1994. We have accumulated a 
good number of 40mm three stage fibre optically 
coupled three stage image intensifiers that have minor 
blemishes. The three tubes are supplied already bonded 
together and have extremely high gain!! We can supply 
this three stage intensifier tube plus a power supply kit 


plus a lens and an eyepiece for a total cost of only: 
$250 


That is an almost complete starlight night viewer kit! 
We can also supply the full SC Sept 94 Magazine: $5. 


VISIBLE LASER DIODE MODULES 
Industrial quality 5mW/670nm laser diode modules. 
Overall dimensions: 11mm diameter by 40mm long. 
Have APC driver built in and need approximately 50mA 
from 3-6V supply. 

$60 


VIDEO TRANSMITTERS 

Low power PAL standard UHF TV transmitters. Have 
audio and video inputs with adjustable levels, a power 
switch, and a power input socket: 10-14V DC/10mA 
operation. Enclosed in a small metal box with an 
attached telescopic antenna. Range is up to 10m with 
the telescopic antenna supplied, but can be increased 
to approximately 30m by the use of a small directional 
UHF antenna. uses sé d 


12V FANS 
Brand new 80mm 12V-1.6W DC fans. These are IC 
controlled and have four different approval stamps: 
$10 ea. or 5 for $40 


TDAICs/TRANSFORMERS . 

We have a limited stock of some 20 Watt TDA1520 HI- 
А quality monolythic power amplifier ICs: less than 
0.01% THD and TIM distortion, at 10W RMS output! 
With the transformer we supply we guarantee an out- 
put of greater than 20W RMS per channel into ап 80hm 
load, with both channels driven. We supply a far over- 
rated 240V-28V/80W transformer, two TDA1520 ICs, 
and two suitable PCBs which also include an optional 
preamplifier section (only one additional IC), and a 
circuit and layout diagram. The combination can be 
used as a high quality HI-FI Stereo/Guitar/P.A., ampli- 
fier. Only a handful of additional components are re- 
quired to complete this excellent stereo/twin ampli- 
fier! Incredible pricing: 


For one 240V-28V (80W!) transformer, two TDA1520 
monolythic HI-FI amplifier ICs, two PCBs to suit, circuit 
diagram/layout. Some additional components and a 
heatsink are required. 


TWO STEPPER MOTORS PLUS A DRIVER KIT 
This kit will drive two stepper motors: 4, 5, 6 or 8 eight 
wire stepper motors from an IBM computer parallel 
port: motors require separate power supply. A detailed 
manual on the COMPUTER CONTROL OF MOTORS 
plus circuit diagrams/descriptions are provided. We 
also provide the necessary software on a 5.25" disc. 
Great "low cost" educational kit. We provide the kit, 
manual, disc, plus TWO 5V/6 WIRE/7.5 deg. STEPPER 
MOTORS FOR A ides in OF: 


BIGGER LASER 
We have a good, but LIMITED QUANTITY of some "as 
new" Helium Neon (red) 6mW+ laser heads that were 
removed from new equipment. Head dimensions: 45mm 
diameter by 380mm long. With each of the heads we 
Will include our 12V universal laser power supply. 
BARGAIN AT: 
$170 6mW+ head/supply. ITEM No. 0225B 

We also have a limited number of used He-Ne tubes. 
Used 1-3mW tube plus our 12V Universal Laser power 
supply: $65 


12V-2.5 WATT SOLAR PANEL KITS 
These US made amorphous glass solar panels only 
need terminating and weather proofing. We provide 
terminating clips and a slightly larger sheet of glass. 
The terminated panel is glued to the backing glass, 
around the edges only. To make the final weatherproof 
panel look very attractive some inexpensive plastic "L" 
angle could also be glued to the edges with some 
silicone. Very easy to make. Dimensions: 305 x 228mm, 
Vo-c: 18-20V, 15-с: 250mA. SPECIAL REDUCED PRICE: 
$20 ea. or 4 for $60 


Each panel is provided with a sheet of backing glass, 

terminating clips, an isolating diode, and the instruc- 

tions. A very efficient switching regulator kit is avail- 

able: suits 12-24V batteries, 0.1-16A panels, $27. Also 

gio is a simple and efficient shunt regulator kit, 
5. 


SOLID STATE “PELTIER EFFECT” DEVICES 
These can be used to make a solid state thermoelectric 
cooler-heater. Basic information supplied: 

12V-3.4A PELTIER: $25 

12V-4.5A PELTIER: $35 
We can also provide two thermal cutout switches, and 
a 12V DC fan to suit either of the above, for an addi- 
tional price of $10. 


VEHICLE COMPUTERS 
Originally designed for bicycles, but these suit any 
moving vehicle that has a rotating wheel! A nine func- 
tion computer with speed, average speed, maximum 
speed, distance, odometer, timer, scan, freeze frame 
memory, and a clock. Its microprocessor based cir- 
cuitry can be adapted to work with almost any wheel 
diameter. Simply divide the wheel diameter in millime- 
tres by 6.8232, and program the resultant figure into 
the computer. 
$29.90 


MORE KITS 

MODEL TRAIN CONTROLLER: run two trains on one 
track without any collisions, uses kit IR LEDs/transis- 
tors for detectors (supplied), doubles up as a crossing 
controller with flashing crossing LEDs. Incredible pric- 
ing: $20. TRAIN SOUND GENERATOR: can be used in 
conjunction with the controller to produce crossing 
and other sounds, when a train is on a particular part of 
a track: $12. SINGLE CHANNEL UHF REMOTE CON- 
TROL: SC Dec 92, 1 x Tx plus 1 x Rx: $45, extra Tx $15. 
4 CHANNEL UHF REMOTE CONTROL KIT: two trans- 
mitters and one receiver: $96. GARAGE-DOOR-GATE 
REMOTE CONTROL KIT: SC DEC 93: Tx $18, Rx $79. 
1.5-9V CONVERTER KIT: $6 ea. or 3 for $15. LASER 
BEAM COMMUNICATOR KIT: Tx, Rx, plus IR Laser: 
$60. ELECTRIC FENCE KIT: PCB and components, 
includes prewound transformer: $40. PLASMA BALL 
KIT: PCB and components kit, needs any bulb: ON 
SPECIAL $20. MASTHEAD AMPLIFIER KIT: two PCBs 
plus all on board components, low noise (uses MAR-6 
IC), covers VHF-UHF: $18. BRAKE LIGHT INDICATOR 
KIT: 60 LEDs, two PCBs and ten Rs, makes for a very 
bright 600mm long high intensity red display: ON 
SPECIAL $25. FM TRANSMITTER KIT - MKII: high 
quality - high stability, suit radiomicrophones and 
instruments, 9V operation, the kit includes a PCB and 
all the on-board components, an electret microphone, 
and a 9V battery clip: $11. FM TRANSMITTER KIT - 
МК1: this complete transmitter kit (miniature micro- 
phone included) is the size of an "AA" battery, and it is 
powered by a single "AA" battery. We use a two "AA" 
battery holder (provided) for the case, and a battery 
clip (shorted) for the switch. Estimated battery life is 
over 500 hours!!: $11. PROTECT ANYTHING ALARM 
KIT: EA May 93, ON SPECIAL, PCB and all on-board 
components kit: $20. ELECTRIC FENCE KIT: SC April 
94: ON SPECIAL: $28. ELECTRONIC KEY KIT: EA July 
92, 2 keys plus one receiver, ON SPECIAL: $30. 


MORE ITEMS 
PRINTER MECHANISMS: brand new Epson dot matrix 
printer mechanisms, overall dimensions are 150 x 105 
x 70mm: $12. CD MECHANISMS: used compact disc 
player mechanisms that contain optics, small conven- 
tional DC motor, gears, magnets etc.: $6 with conven- 
tional motor, $4 with linear motor, broken CD mecha- 
nisms $2.50. SWITCHED MODE POWER SUPPLIES: 
mains in (240V), new assembled units with 12V-4A 
and 5V-4A DC outputs: $32. INDUCTIVE PROXIMITY 
SWITCHES: detect ferrous and nonferrous metals at 
close proximity, AC or DC powered types, three wire 
connection for connecting into circuitry. Two for the 
supply, and one for switching the load, these also make 
excellent sensors for rotating shafts etc.: $22 ea. or 6 
for $100. IEC EXTENSION LEADS: 2M long, IEC plug at 
one end, ІЕС socket at other end: $5. MOTOR SPECIAL: 


Type M9: 12V, | No load = 0.52A-15,800 RPM at 12V, 
36mm diam., 67mm long: $5, Type M14: made for slot 
cars, 4-8V, | No load = 0.84A at 6V, at max efficiency | 
= 5.7А-7500 RPM, 30mm diam., 57mm long: $5. 
EPROMS: 276512, 512K (64K x 8), 150nS access 
CMOS EPROMS, removed from new equipment, need 
to be erased, guaranteed: $4. MODULAR TELEPHONE 
CABLES: 4 way modular curled cable with plus fitted at 
each end, also an 4M long 8 way modular flat cable with 
plugs fitted at each end, one of each for: $2. POLYGON 
SCANNERS: precision motor with 8 sided mirror, plus a 
matching PCB driver assembly. Will deflect a laser 
beam and generate a line. Needs a clock pulse and DC 
supply to operate, information supplied: ON SPECIAL 
$15. PCB WITH AD7581LN IC: PCB assembly that 
amongst many other components contains a MAXIM 
AD7581LN IC: 8 bit, 8 channel memory buffered data 
acquisition system designed to interface with micro- 
processors: $29. EHT POWER SUPPLY: out of new 
laser printers, deliver -600V, -7.5kV and +7kV when 
powered from a 24V-800mA DC supply, enclosed in a 
plastic case: $16. MAINS CONTACTOR RELAY: has a 
24V-2500hm relay coil, and four separate SPST switch 
outputs, 2 x 10A and 2 x 20A, new Omron brand, 
mounting bracket and spade connectors provided: 
CLEARANCE Q $5 ea. SUPERCAPS: 0.047F/5.5V ca- 
pacitors: 5 for $2. РСВ MOUNTED SWITCHES: 90 deg. 
3A-250V, SPDT: 4 for $2. 3" CONE TWEETERS: sealed 
back dynamic 8ohm tweeters: $5 ea. CASED TRANS- 
FORMERS: 230V-11.7V-300mA AC-AC transformers 
in small plastic case with separate input and leads, each 
is over 2M long: $6. WELLER SOLDERING IRON TIPS: 
new tips Weller stations and mains operated Weller 
irons, mixed popular types, specify mains or station 
type: 5 for $10. LCD CHARACTER DISPLAYS: standard 
16x 1 displays, 5V operation: $20. NICAD. BATTERIES: 
new Toshiba 7.2V-2.2AHr Nicad battery packs, 2 packs 
and one 12V intelligent charger (charger may be slightly 
Soiled): $40. STEPPER MOTORS: 6V-6Wire-1.8deg. 
used stepper motors: $4 ea. 


COMPONENTS 
HIGH INTENSITY RED LEDs: 550-1000mCd @ 20mA, 
100mA max, 5mm housing: 10 for $4, or 100 for $30. 
BLUE LEDs: 5mm: $2.50. ELECTRET MICROPHONE 
INSERTS: high output standard size omnidirectional: 
10for$8. Also some high quality unidirectional electrets 
that were removed from new equipment: $3 ea. UL- 
TRASONIC TRANSDUCERS: high quality Murata 40KHz 
transmitter and receiver transducers: $4 pr., 40KHz 
Xtal to suit: $2. 3.57MHz XTALS: 10 for $6. OP27 
OPERATIONAL AMPLIFIERS: super operational ampli- 
fier ICs!: $3 ea. ENCODER DECODER ICs: as used in 
many projects, SC Dec 92, EA Mar 93 and 94, AX526/ 
7/8 ICs: $3.50 ea. UHF Module to suit: $15. DYNAMIC 
MICROPHONE INSERTS: unidirectional tow impedance 
inserts: $4 ea. HIGH VOLTAGE DISC CERAMICS: 680pF- 
3kV: 20 for $4, 0.015uF-3kV: $2 ea., 1000pF-15kV: $4 
ea. HIGH VOLTAGE DIODES: all are very fast!, 1kV-1A: 
10 for $5, 8kV-20mA: $1.50, 16kV-20mA: $2 ea. GAS 
FILLED ARRESTORS: 10 for $3. THERMISTORS: 
2.50hm NTC: 10 for $2. TRIACS: 600V-60A, CLEAR- 
ANCE: $3 ea. COMPRESSION TRIMMER: 250pF, mica 
ры. new but may be slightly soiled, ceramic base: 
1 ea. 


MORE IR COMPONENTS 
880nm/12 deg./30mW @ 100тА IR LEDs: 10 for $9. 
880nm/60deg./30mW @ 100mA IR LEDs: 10 for $9. 
940nm/12deg/16mW @ 100тА IR LEDs: 10 for $5. 
IR detector pin diodes: 10 for $10. 
5mW/780 nm laser diode (LTO26): $16 ea. 
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PRODUCT SHOWCASE 


Stereo headset 
has microphone 


Jaycar Electronics has introduced a 
new telecommunications headset with 
adynamic microphone attached. They 
have soft cushion leatherette earpads 
and headband and a weight of 250g, 
making them comfortable for sus- 
tained use. Their nominal impedance 


Scopemeter now has 
100MHz bandwidth 


The new Fluke 105 Scopemeter 
series II has a bandwidth of 
100MHz. It combines the high 
bandwidth of a digital storage os- 
cilloscope and a true RMS digital 
multimeter into a compact battery 
powered instrument. Unlike some 


complex oscilloscopes, the Fluke 
105 is easy to use, offering menu 
driven operation and one button 
access to over 30 common meas- 
urements. 

The Scopemeter allows the user 
to switch quickly between meter 
and scope functions. In either 
mode, the unit provides both nu- 
meric readings and waveform dis- 
play of the measured signal. The 
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is 4000 at 1kHz and rated input power 
is 30mW. 

The dynamic microphone is 19mm 
in diameter, has an impedance of 200Q 
and is supported by a 4.5mm goose 
neck tube. The headphone connec- 
tion is via a 3.5mm stereo plug and a 
3.5mm mono plug is used for the mi- 
crophone. Both plugs come with 
6.5mm adaptors. 


The catalog number is AA-2022 and 
the price is $89.95 from all Jaycar 
Electronics stores and resellers. 


VHF transistor has low 
feedback capacitance 


Zetex has released a new NPN tran- 
sistor for VHF applications. The 
BFS20, in an SOT23 package, has a 
feedback capacitance of 0.35pF which 
helps reduce Miller effect. It can han- 
dle pulsed currents up to 25mA, has a 
maximum Vcb of 30V, a maximum 
Vce of 20V and offers useful perform- 
ance at 275MHz. The BFS20 is avail- 
able on tape and reel in quantities of 
3000 and 10,000 units. 

Further information is available 
from GEC Electronics Division, Unit 
1, 38 South St, Rydalmere, NSW 2116. 
Phone (02) 638 1888. 


Industrial cases 
for PCs 


The Knurr IPC Chasseleon Indus- 
trial PC case is now available, having 
been designed to accommodate the 
increasing range of industrial PC prod- 
ucts. Low noise fans producing a level 
less than 30dB are used, along with 


desired measurement is simply 
selected and the unit automatically 
configures itself. For complex sig- 
nal measurements, the Continu- 
ous Autoset function continually 
selects the appropriate timebase, 
input range, trigger level and trig- 
ger slope as the input signal is 
changed. At any time, these set- 
tings can be made manually. 

The true RMS digital multimeter 
can measure up to four parameters 
simultaneously, while displaying 
the signal waveform. These include 
square waves, pulse trains and 
other non-sinusoidal voltages up 
to 5MHz. 

For further information, contact 
Philips Scientific and Industrial, 
34 Waterloo Rd, North Ryde, NSW 
2113. Phone (02) 888 8222. 


SOMHAZ 
Only $1,076* 


air baffles to ensure adequate 
PC board ventilation. The 
front-mounted fan air filter 
can be changed during opera- 
tion. 

All built-in components 
have a chromate finish to en- 
sure adequate EMC shielding. 


А continuous rear panel with GW Instruments is one of only 2 Taiwanese manufacturers of 
a recessed mounting protects test and measuring instruments to be certified to the 1509002 
connecting cables from me- Quality Standard. This certification is your guarantee of a quality, 
chanical damage. yet most affordable 50MHz, 2CH scope available. 

The resulting enclosure can 
be mounted in a 19-inch rack Features of the GW GOS-653 Oscilloscope include: 
or used as a freestanding 50MHz, 2 Channels 
Ein Maximum Sensitivity of 1mV/DIV 
comprehensive range of acces- Auto Trigger Level Lock uses a special рК-рК detector 
Elem ; f Alternate Trigger Mode to trigger asynchronous signals 

For further information, ? "V : 
contact Ricon Pty Ltd, 66-76 Variable Hold-Off ensures easy viewing of complex signals 
Dickson Ave, Artarmon, NSW DC Trigger coupling for viewing low frequency signals 


2064. Phone (02) 439 6078. Signal delay line to display leading edge 
12kV acceleration Voltage for bright display 


Channel 1. signal output can be connected to other instruments 
* Price quoted includes probes and excludes sales tax 


Marconi defects 
analyser 


Marconi Instruments has 
announced the release of the 
Model TR-8 Manufacturing 
Defects Analyser (МПА). It is 
claimed that this new prod- 
uct offers analog test perform- 
ance rivalling much more ex- 
pensive units. 

Several different measurement techniques and ranges can be 
selected to optimise each component test. For example, meas- 
urement amplitude can be chosen to prevent parallel diode 
interference or the selection of various stimulus frequencies 
can be optimised for the impedance of the components being 
measured. The TR-8's multi-amplifier guarding system can be 
used to isolate component measurements from other parallel 
circuitry. 

Building on the proven features of Checksum's well estab- 
lished model TR-4 MDA system, the TR-8 can be extended to 
check for open connections to devices such as ICs or connec- 
tors with the optional HP TestJet technology. 

For more details, contact Marconi Instruments Pty Ltd, Unit 
1, 38 South St, Rydalmere, NSW 2116. Phone (02) 638 0800. 
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Audio Precision 
System One Analyser 


In 1985, a new company, Audio Precision, Inc, 
introduced an automated test set for the measurement 
of audio equipment. Ten years later, the system has 
been considerably upgraded & is still regarded as the 
world's best. Here are our impressions of the system 


after several months’ use. 


Since the earliest days of audio, 
engineers have needed to know the 
performance of the equipment they 
have designed. As time has passed, 
the range of tests has become more 
extensive and detailed. For example, 
the basic parameters to describe the 
performance ofa power amplifier may 
be as follows: Gain, Frequency Re- 
sponse, Power Output, Signal-to-Noise 
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ratio, Total Harmonic Distortion and 
Intermodulation Distortion. 
Parameters such as gain, bandwidth 
and power output are relatively easy 
measurements to make, requiring no 
more than a sinewave oscillator with 
a variable output and flat across the 
audio band, an RMS-reading voltme- 
ter (with a bandwidth greater than 
that of the device being measured), a 


dummy load and an oscilloscope so 
you can spot the onset.of distortion 
(ie, clipping). 

Signal-to-Noise ratio requires the 
above gear and an AC millivoltmeter, 
although for really quiet equipment, 
you need a millivoltmeter which will 
read down to microvolts. For exam- 
ple, a noise measurement of -115dB 
below 20V equates to a reading of 
only 35uV. For these tests, you also 
need bandwidth limiting and weight- 
ing filters (eg, for A-weighted tests). 

For harmonic and intermodulation 
distortion, the test equipment list 
grows longer. Originally, for harmonic 
distortion tests, you needed an audio 
generator to provide the test signal 
and a harmonic analyser. Setting the 


generator's frequency was never a 
bother but trying to match the notch 
filter in the analyser to that frequency 
was another story. 

In our lab, we have an old Radford 
"Distortion Measuring Set" and this 
is quite a beast to drive. As well as a AMPLITUDE 1.000 
large handspan dial labelled "Rejec- OUTPUT 
tion Frequency Tuning” and a “Rejec- 290 
tion Frequency Range" switch, it has 
two knobs marked “Соагзе Tuning", 
two marked “Medium Tuning" and 
two more marked "Fine Tuning"; 
seven tweaks to drive you up the wall! FREOSIER 
Besides the inevitable drift in the gen- REFS Freq 1.00000 kHz 
erator frequency, you were also fight- dBr | 387.9 — wVrms 
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ing the analyser's own drift. Finding a ы 
true null with this device was almost 
a miracle. 

Later test sets combined the audio 
generator in the same case as the dis- 
tortion analyser. The tuning of the 
notch filter was then coupled to the 
setting of the test signal frequency. 
Servo circuitry kept the notch filter in 
track with the generator, to relieve the 
operator of the fiddly task of nulling. 
Further circuitry automatically ad- 
justed the voltmeter so that the ana- 
lyser input level was automatically 
set at 10096. So it could be said that 
these instruments were partly auto- 
mated. 

This was a big improvement over 
previous instruments but making a 
"THD versus frequency" test, for ex- 
ample, still meant the operator setting 
each plot frequency on the generator, 
waiting till the analyser settled, then 
plotting each reading on graph paper. 
Producing a series of such plots un- 
der different operating conditions 
could take many hours or even days. 


Automated testing 


АП this changed in 1985, when 
Audio Precision produced their Sys- 
tem One audio test set which was 
controlled by an IBM PC. The test set 
reviewed here is the System One, 
Model SYS-22. The SYS-22 is a stereo 
analog audio test set comprising a 2- 
channel generator and 2-channel ana- 
lyser. Available options for the Sys- 
tem One include weighting filters, tone 
burst generation, intermodulation dis- 
tortion measurement, wow and flut- 
ter measurement, and a digital signal 
processor (DSP). External options in- 
clude the DXC-127 DC (a DC voltage 
source, a DC voltage and resistance 
meter and a digital input-output de- 
vice) and SWR-122 switcher modules 
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Fig.1: this is the first screen used to set up the System One. The lefthand panel 


is for the Generator while the middle panel sets up the Analyser. 
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(these allow multi-point and multi- 
channel testing of equipment). 

Our unit has the options for inter- 
modulation distortion, tone burst tests 
and the A-weighting filter. Perhaps 
the most important other option is 
DSP (Digital Signal Processor) and this 
enables analysis of digital audio equip- 
ment such as CD players, Mini-Disc 
and DAT recorders and also has Fast 
Fourier Transform (FFT) analysis to 
allow full audio spectrum analysis. 

System One is large, heavy and ini- 
tially at least, quite inscrutable. It has 
no switches or knobs, no dials or dis- 
plays or, in fact, anything that the 
user can directly control. It is totally 
controlled via an interface card which 
is installed in an accompanying IBM 
PC computer. 
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Fig.2: the second control screen for the System One. This screen sets up all the 
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The System One measures 438mm 
wide, 133mm high and 432mm deep 
and it weighs about 15kg. The upper 
left half of the front panel accommo- 
dates the generator output sockets, 
comprising two three-pin male XLR 
sockets and six banana jacks. Below 
these sockets are three BNC connec- 
tors, for a sync output, a trigger input 
and a monitor output (eg, oscillo- 
scope). The righthand side ofthe panel 
is devoted to the analyser inputs, with 
two three-pin female XLR sockets, five 
banana sockets and a BNC connector. 

Below these are five BNC sockets 
arranged in a two groups. Three of 
these are monitor outputs, while the 
other two are for external filters. 

Outputs of the generator may be 
balanced or unbalanced, floating or 
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Fig.3: this control screen is set up to measure the power bandwidth of an 
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Fig.4: a self-test of the System One showing the overall frequency flatness, 
using a measurement bandwidth of 500kHz. The specification is 20Hz to 


20kHz +0.05dB. 


grounded. In floating mode, source 
impedance can be 500, 1500 or 6000. 
In unbalanced mode, it can be 25Q or 
600Q. The analyser inputs are bal- 
anced and the impedance can be set 
at 1500, 6000 or 100kQ. The low im- 
pedance terminations are automati- 
cally removed if the input exceeds 
30V. 

Along with the test set and previ- 
ously mentioned interface card, the 
System One comes with a set of pro- 
gram discs and a comprehensive us- 
er’s manual. System One may be run 
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on any IBM or IBM compatible ma- 
chine through to 80486 machines. The 
computer needs at least 640Kb of 
memory, DOS 2.2 or later versions 
and a Hercules, CGA, EGA or VGA 
monitor. We installed the software and 
the interface card in a 3865Х compu- 
ter and experienced no problems. Con- 
nection between the computer and 
the System One is made via a sup- 
plied cable fitted with 25-pin D con- 
nectors. 

The software runs under DOS (ie, 
non-Windows) and as supplied with 


our version, the program contains 
about 80 test files and 13 procedure 
files. Test files are compiled to carry 
out a specific test; eg, THD+N versus 
Frequency, THD+N versus Amplitude, 
Crosstalk etc. The user can generate 
custom test files or make modifica- 
tions to the supplied tests. A proce- 
dure is a file that will execute a series 
of tests and sub-procedures in a fixed 
order. Procedures are particularly use- 
ful for production tests and quality 
control. Once a procedure has been 
established by the production man- 
ager, non-technical staff can run tests 
on a product and every time the pro- 
cedure is run the test parameters re- 
main the same. 

With everything ready to go we were 
keen to put the system through its 
paces. A good place to start is SYS- 
22CK.PRO, a procedure file with eight 
tests to check key parameters of the 
system. After this procedure is fin- 
ished, a report of the response of the 
instrument to each test is shown. If 
any of the parameters is outside the 
specifications, then the instrument is 
in need of recalibration or servicing. 

The command S1 starts the pro- 
gram and the Audio Precision logo 
appears with a command line below 
it. This command line shows a menu 
of fourteen single word commands; 
eg, Run, Panel, Load, Save etc. One 
letter commands are enough to pro- 
duce action and entering (L)OAD, 
brings up the next command line with 
a further 10 commands such as Test, 
Limit, Procedure, etc. Entering (P)RO- 
CEDURE displays a list of the Proce- 
dure files. Picking SYS22CK loads that 
procedure, then entering (R)UN fol- 
lowed by (PROCEDURE starts the se- 
ries of eight tests. 

The result of each test is displayed 
on the monitor in either graphical or 
tabular form. The total time to run the 
eight tests and the tolerance report 
was less than 90 seconds. As you 
would expect, the instrument com- 
fortably exceeded the specifications 
for all tests. 


Sample tests 


The following is not intended to be 
a blow by blow description of how to 
use System One but rather to give a 
rough idea of what needs to be done 
to set up a test. If a test is loaded and 
(P)ANEL is entered then the screen 
shown in Fig.1 appears. The left hand 
panel titled GENERATOR shows the 
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generator setup with the key func- 
tions such as WAVEFORM in the 
leftmost column. If the highlighting 
bar is moved, either by the keyboard 
cursor keys or the mouse, to cover a 
word to the right of any of the key 
functions, then the command line at 
the bottom of the screen shows the 
options available for that field. For 
example, if NORMAL, to the right of 
WAVEFORM, is highlighted then the 
COMMAND options available areNOR- 
MAL, BURST, TRIG, GATE. 

Highlighting the figure next to FRE- 
QUENCY allows you to key in the 
generator frequency, or by pressing 
the + key, increasing the frequency by 
the factor shown next to FREQSTEP 
if “*” is selected to the right of 
FREQSTEP. Similarly, highlighting the 
figure to the right of AMPLITUDE al- 
lows you to key in some other signal 
voltage or by pressing the plus key, 
increasing the amplitude by the volt- 
age shown next to AMPSTEP if + is 
selected to the right of AMPSTEP. High- 
lighting the field to the right of OUT- 
PUT gives you the option of selecting 
OFF, (channel) A, B, A&B, A&-B. In 
other words, you are setting up the 
generator with the keyboard instead 
of switches and potentiometers. ; 

The centre screen panel is titled 
ANALYSER and here again by high- 
lighting the words to the right of the 
key functions, the analyser can be set 
up. Immediately to the right of MEAS- 
URE is a field allowing you to choose 
channel A or channel B. Further to 
the right again is a field giving meas- 
urement options: AMPLITUDE, BAND- 
PASS, BANDREJECT, THD+N, SMPTE, 
CCIF, DIM W+F, 2-CHAN and CROSS- 
TALK. Similarly, to the right of the 
function READING are the options %, 
dB, PPM, X/Y and OFF. READING is 
just what it says; the parameter being 
measured. LEVEL can be set to V, dBm, 
dBu, dBv, dBr, W, OFF. This is the 
signal level into the analyser before 
any filtering or tailoring. 

To the right of BANDWIDTH the 
first field allows you to choose the 
low frequency cutoff and the next field 
the high frequency cutoff. 

The righthand panel titled SWEEP 
(F9) DEFINITIONS allows the user to 
set up the tests with sweeps of fre- 
quency or amplitude measurements 
versus time. To the right of DATA-1 
near the top of the panel can be se- 
lected the parameters to be plotted, 
ANLR (analyser),GEN (generator), DCX 


The Audio Precision test set can be fitted with a large range of options, 


including DSP analysis for equipment such as DAT & MiniDisc recorders. 
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Fig.5: a self-test of the System One showing the residual harmonic distortion & 
noise between 5kHz and 100kHz, with a measurement bandwidth of 500kHz. 


(not fitted) or DSP (not fitted). 
Further to the right can be selected 
RDNG, LEVEL, FREQ, PHASE, NONE. 
DATA-2 can be changed to SOURCE-2, 
HOR-AXIZ, or STEREO. SOURCE-2 al- 
lows two types of parameters to be 
swept in the one test. Hor-axis per- 
mits two measured values to be plot- 
ted against one another, Stereo gener- 
ates consecutive sweeps, the first 
through one channel after which the 


generator output and analyser inputs 
are switched by System One and the 
same sweep is performed on the sec- 
ond channel. 

SOURCE-1 is the swept independ- 
ent variable and can be set to GEN, 
ANLR, SW1, DCX, DSP, EXTERN. With 
GEN selected, for example, the next 
field to the right gives the following 
options:FREQ, AMPL, TB-ON, TB-INT, 
TB-LVL or NONE. Frequency allows 
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Fig.6: a self-test of the System One showing the residual harmonic distortion 
and noise of both channels between 20Hz and 20kHz. Note that below 5kHz, the 


distortion is less than .0005%! 


you to set the sweep START and STOP 
to the range required. Amplitude al- 
lows you to set the START and STOP 
amplitudes of the generator and the 
output will be swept with a fixed fre- 
quency signal but varying in ampli- 
tude. NONE gives a single point meas- 
urement with tabular display. 


More options 

Pressing “page down” displays а 
second screen, as shown in Fig.2. 
When you operate a manual test set, if 
you alter the generator frequency and 
theanalyseris an automatic frequency 
tracking instrument, you have to wait 
for the instrument reading to "settle" 
(ie, to stabilise) before you take the 
reading. With System One, SWEEP 
SETTLING allows the selection of pa- 
rameters that effect the settling as it 
performs a sweep. 

If, while a sweep is being run, the 
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trace stops at some point in its travel, 
then a ^T" will appear at the bottom of 
the graph before the sweep continues. 
The T indicates a “time out” meaning 
that, at that point in the trace, the 
required settling parameter was not 
achieved. This can be due to noise in 
the analyser signal. Some adjustment 
of the parameters in the SWEEP SET- 
TLING panel will be required. 
Pressing “page down” a second time 
displays a third screen, entitled REGU- 
LATION, as shown in Fig.3. This al- 
lows testing of a device while varying 
either the test signal amplitude or 
frequency, while making a sweep. For 
example, say you need to measure the 
power bandwidth of an amplifier at a 
distortion level of 1% across the au- 
dio band. To achieve this, set “REGU- 
LATE ANLR RDNG TO” 1% and “BY 
VARYING GEN AMPL” to the HI 
BOUND and LO BOUND levels you 


think are adequate and ENABLE (the 
top line) to SWEEP. When the power 
output versus frequency sweep is now 
made the generator amplitude will be 
varied to maintain the measured dis- 
tortion level at 1%. 


Printouts 


Having made a test and deciding 
that the displayed graph is the one to 
keep, what methods are available to 
keep a record? If you have a dot ma- 
trix or HP LaserJet printer connected 
to your computer, then a screen dump 
can be made by typing a <*> (aster- 
isk). However, the printout will only 
be as good as your monitor’s resolü- 
tion. If though, you start the program 
with <si/g> and then after running 
your test you press the escape key, the 
command line appears at the bottom 
of the screen. Typing (S)AVE brings 
up another menu. Pressing (G)RAPH- 
ICS then allows you to save the graph 
as a .GDL (Graphics Display List) file. 
There are also two utilities in the pro- 
gram: Post and Plot. Post allows you 
to convert the .GDL file to a Postscript 
or EPS file and Plot will let you con- 
vert it to an HPGL plotter file. 

Well, having had the use of System 
One for some months now, what are 
my impressions? At first, while very 
pleased with the instrument's perform- 
ance, I could not help feeling that I 
had been removed a couple of steps 
from the testing procedure. Maybe it 
was the fact that I was now setting up 
the generator and the analyser on a 
keyboard, with no more twiddling of 
switches and pots and no more wait- 
ing for the instruments to settle. I can- 
not say I missed plotting the results 
on graph paper with a pencil though. 
This feeling of being remote from the 
testing soon passed. i 

The more you use System One, the 
more things you find it can do. Now I 
would hate to have to return to the old 
manual way of doing the job. This is 
truly automated audio testing. The 
only thing that the operator needs to 
be aware of is interference from the 
monitor’s radiated timebase. While the 
System One is very well shielded, 
there is a need to take care to keep it 
out of the device being tested. 

The System One and other distor- 
tion test sets by Audio Precision, Inc 
are distributed in Australia by LR.T. 
Electronics Pty Ltd, 26 Hotham Pa- 
rade, Artarmon, NSW 2064. Phone 
(02) 439 3744. 5С 


Fringe area 
TV reception 


I intend to build the Stereo FM 
Transmitter described in October 1988 
but my stereo amplifier does not have 
a line out facility. Is it possible to run 
the transmitter from the headphone 
socket of the amplifier and, if so, are 
any modifications necessary? 

I receive TV transmissions from 
translators all on the UHF band. The 
translators all operate on the same 
low power (I believe 50 watts). Being 
on the fringe area (about 7kms), it was 
necessary to have a masthead ampli- 
fier installed. It is not possible to re- 
ceive signals from any other source 
including the main transmission tow- 
ers due to a hill opposite unless I have 
a very tall antenna, about 12 metres 
high. 

The antenna installed is about 
750mm long with 11 small elements 
and a small reflector (4 elements) and 
is fixed to the highest point of the 
gable by a small J bracket. The recep- 
tion is 9596 on the main set (pur- 
chased 1995) and 9096 on the second 
set (18 months old). There is a small 


Charger for cellular 
phone batteries 


I'm interested in the Fast Charger 
For Nicad Cells, as described in 
the May 1994 issue of SILICON CHIP. 
Is there any chance of a circuit for 
charging mobile phone batteries? 
What happens if one connects a 
mobile battery to the above 
charger? Our two batteries are rated 
as 6V 650mA and 6V 1100mA so I 
presume that they have 5 cells in- 
ternally. Most mobile batteries I 
have seen also have three connec- 
tions. Can you explain? (G. W., 
London, U.K.) 

* The May 1994 circuit should be 
suitable for charging 6V batteries 
with only a single resistor modifi- 
cation. Since pin 7 needs to sit 
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amount of “snow” in the background 
of the picture which is more notice- 
able in a dark scene. 

I have been led to believe this is the 

best reception I can expect. There is 
also a slight amount of ghosting, not 
always noticeable. (B. C., Adamstown, 
NSW). 
* The FM stereo transmitter may be 
operated from the headphone outputs 
of your amplifier without any modifi- 
cation being required although you 
may need to set the volume at a fairly 
high level. 

As far as your TV reception is con- 
cerned, we do not have local know- 
ledge although we would not normally 
regard 7km from the translator as be- 
ing "fringe area". Nor would we re- 
gard an 11-element antenna as being 
the best for extracting the maximum 
available signal — an 18-element or 
bigger antenna would usually be used 
if you are, indeed, in a fringe area. 

Without knowing the gain of your 
existing amplifier, it is not possible to 
know if another, higher gain amplifier 
will give any advantage. For example, 
if your existing amplifier has a gain of 
18dB or higher, then increasing the 


anywhere between +0.385\ and 
+3.85V, the 100kQ resistor between 
pin 7 and the positive battery con- 
nection should be increased to, say, 
150kQ. Switch S2 can be omitted 
from the circuit. More information 
on the TEA1100 chip was pub- 
lished in an article entitled *How 
To Use The TEA1100 Fast Nicad 
Charger IC" in the September 1994 
issue of SILICON CHIP. 

We are not sure why mobile 
phone batteries have three termi- 
nals. It appears that two of the 
terminals are connected to the 
negative battery terminal while the 
centre terminal has quite a high 
resistance, 150kQ in the case of 
batteries we had access to. We think 
this is used for voltage sensing in 
some charger modules. 


gain by adding another amplifier may 
not provide any reduction in picture 
snow. If that is the case, you will need | 
a better antenna installation; ie, a big- ' 
ger antenna or taller mast, etc. 


Variable ignition 
timing circuits 

I noticed a reader's request, in the 
February 1995 issue, for an electroni- 
cally variable ignition timing circuit. 
Your response was to go the full quid 
and employ microprocessor control. I 
agree that this design route is the way 
togoin modern auto applications with 
their engine management systems, in 
the pursuit of absolute maximum effi- 
ciency. 

However, considering the spring 
and bob weight centrifugal advance 
of older systems, a microprocessor- 
based design seems over the top. Why 
bother? You may have many readers 
interested in the performance tuning 
of go-carts, classic motorcycles and 
older cars for competition use. Sig- 
nificant improvement of mid-range 
performance may result from an al- 
tered advance curve, especially when 
taking full advantage of higher com- 
pression ratios and increases in cubic 
capacity, etc. 2 

Moreover, if wishing to modify an 
engine’s system from the original 
Kettering style to a points-less system 
(you have already expounded the ben- 
efits — I shan't repeat them here), then 
you are still tied to the existing bob 
weight advance and from experience, 
I have found this can sometimes se- 
verely complicate the “mechanical” 
adaptation of an electronic pulse sys- 
tem (to the exclusion of being able to 
adapt it at all!). 

All that really is required is for the 
spark to be advanced from initial ad- 
vance at idle to full advance some- 
where approaching maximum revs, 
perhaps in three or four steps. In prac- 
tice, the system might involve the 
spark to be mechanically fixed at full 


. advance then to electronically retard 


the spark by some lag circuit, the 
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Radiator coolant 
alarm modifications 


Your Coolant Level Alarm de- 
scribed in the June 1994 issue is 
the answer to a concern I have 
long held about temperature gauges 
/warning lights. Presently, I have 
built and installed one unit and 
have two under construction for 
the family fleet. 

Being something of a “belt and 
braces" proponent, the unit Гуе 
already constructed is in a car hav- 
ingan oil pressure gauge, oil warn- 
ing light and alarm buzzer (after 
an experience with a sheared oil 
pump drive — instant and com- 
plete oil pressure loss). But rather 
than add more lights and buzzers 
in the dash, I have used the lamp 
outputs ofthe coolant alarm to trig- 
ger a relay switching to earth in 
parallel with the existing oil pres- 
sure switch. Oil pressure failure 
will buzz and light continuously; 
coolant loss pulses these warnings. 

However, it seems to me that the 
built in delay, nearly 15 seconds 
before the coolant alarm triggers, 
is longer than necessary, even given 
the need to allow for cornering, 


amount of which is somehow deter- 
mined by the pulse frequency. 

Indeed, I understand there are com- 
mercial systems for a small range of 
classic motorcycles which do just that. 
Why not develop a circuit to match 
your excellent high energy system 
based on the Motorola MC334P chip? 

The advance (retard) curve (or steps) 
would need to be able to be “fettled” 
for trial and error, then it is a rela- 
tively solvable task to arrange either a 
crank or camshaft operated pulse. I'm 
sincerely looking forward to an en- 
lightening reply. (B. M., Klemzig, SA). 
* The reason that we mentioned mi- 
croprocessor control is that it is actu- 
ally the simplest way of achieving the 
task. The problem is that ignition tim- 
ing, measured in degrees of advance 
in the mechanical sense, amounts to a 
time delay which is inversely propor- 
tional to engine speed and also to the 
manifold vacuum. What happens is 
that as engine speed rises, vacuum 
advance is reduced and the centrifu- 
gal advance is increased. 
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etc, surge (if any occurs in a sealed 
and pressurised cooling system). 
How doIshorten the delay, please? 
One last “ask”. I have a use for a 
"touch on, touch again off" touch 
pad switch in one of the current 
(-ve earth) cars. With help from the 
Dick Smith technical people, I've 
modified the Funway kit touch 
switch. It works fine on the bench 
but, despite their/my best endeav- 
ours, with the engine running, 
"noise" inthe electrical system trig- 
gers it erratically. Have you pub- 
lished a touch switch circuit suit- 
able for an automotive environ- 
ment? (J. P., Kaleen, ACT) 
* The 15-second delay in the Cool- 
ant Alarm is set by the 100uF ca- 
pacitor at point A in the circuit. To 
reduce the delay, just reduce the 
capacitor value. However we think 
it should not be reduced below 
22НЕ for the circuit to remain reli- 
able and not give false alarms. 
We have not published a touch 
switch for automotive applications. 
As with the Coolant Alarm, any 
circuit for automotive applications 
needs plenty of supply filtering 
and switch delays in order to be 
reliable. 


In the electronic sense, just to main- 
tain constant ignition timing at any 
engine speed requires that the time 
delay is halved for each doubling of 
engine speed. That is complicated 
enough but to reduce the delay even 
further, to give an increase in ignition 
advance (how much?) proportional to 
engine speed, requires a circuit tim- 
ing characteristic which is inverse 
logarithmic — not easily achieved. This 
also implies that you are going to ig- 
nore manifold vacuum and just rely 
only on the electronic equivalent of 
centrifugal advance. 

The engine revs must be continu- 
ously monitored with some sort of 
frequency measuring circuit and the 
time delay then varied, perhaps with 
a frequency-to-voltage converter cir- 
cuit. This could be done but it seems 
to us that the results would be very 
much hit and miss if you did not 
know or were unable to compensate 
for the particular engine's character- 
istics. After all, if you have a particu- 
lar engine in mind, do you know what 


the details of its timing curve are? 

We note your comments about go- 
carts and classic motorcycles but 
would not most of these be 2-stroke 
engines with magneto ignition, and 
therefore even more difficult than 
conventional Kettering ignition sys- 
tems to modify? 

However, having made these points, 
we will have another look at the con- 
cept to see what might be achieved 
with conventional circuitry. 


Long distance 
UHF TV reception 


Im studying Microelectronics at 
Griffith University and regularly en- 
joy your magazine for the projects and 
articles. Га like to ask for your help 
and advice on a concern that no “рго- 
fessional" in the field seems to know. 
It's about distant television reception. 

We livein Brisbane, approximately 
10km from the metropolitan TV tow- 
ers. Because we are right up next to 
the towers, we are in a shadow zone 
which gives us woeful reception, even 
though the towers are in very close 
proximity. 

However, about 80km away there 
are UHF repeater transmitters. We 
have had a field strength test done on 
our site for these repeaters with the 
following results: UHF CH46-60 
approximately 29dB (BTQ7, ОТО9, 
TNQ10, GC TEN); UHF CH61, 64 & 67 
approximately 40dB (NBN, SBS, 
Prime). This was using a 91-element 
aerial. There was no observed ghosting 
or interference of any kind, just snow 
over a very sharp, clean picture. 

The technician who did this said 
he can't really do anything about im- 
proving this. However, he did say that 
he could improve our metropolitan 
reception for about $600, an idea I 
immediately dismissed. Do you think 
we can somehow amplify this signal 
into something usable, say around 60- 
80dB? I can get hold of 40dB amps 
with very low noise levels for under 
$100 but I'd like to know if this will 
work and get rid of all the snow before 
I go ahead. 

Is there any other way of achieving 
a better signal on these distant sta- 
tions, such as connecting two anten- 
nas together? Please give me details as 
to howIcan реї а viewable picture out 
of what I already have and tell me 
where І can get really high gain anten- 
nas or boosters. Are phased array aeri- 


als any good in my situation? (P. T., 
Toowong, Qld). 

* While good UHF TV reception over 
such distances is feasible, you would 
probably need at least two high gain 
antennas phased together and with a 
masthead antenna. You could end up 
spending more than $600 and it would 
still probably be blotted out during 
wet weather. 

Frankly, if you are within 10km of 
the Brisbane towers, you should be 
able to get first class reception on 
quite a simple antenna. We cannot 
understand how you could be in 
shadow at a distance of 10km unless 
there is a hill or a very large building 
between you and the transmitters. 
Even at 1km or less with a UHF trans- 
mitter, it is still possible to get a good 
signal by aiming the antenna up at the 
tower. 

We suggest you have a look at your 
neighbours' TV reception for compari- 
son and get a second opinion from 
another local antenna installer. 


Different pots 
for equaliser 


I have eight 20kQ slider pots I re- 
trieved from an old junked equaliser 
board and wanted to use them in your 
equaliser published in August 1989. 
What modifications are there to be 
done in order to use the later, instead 
of the quoted 50КО pots? 

And could you also give me the 

formula used to work out the equalis- 
ing frequency of the gyrators? (M. C., 
Lalor, Vic). 
* You could use 20kQ sliders for the 
equaliser we published but you could 
not use a mixture of 20kQ and 50КО. If 
you have 20 20kQ sliders, you will 
need to change the 5.6kQ resistor as- 
sociated with IC2a to 2.2КО and the 
associated 270pF capacitor should be 
increased to 680pF. 

The formula used for calculating 
the centre frequency of a gyrator is the 
same as for a series LC circuit; ie, Ё= 
1/21 (LC) where L = R1.R2.C. 


Uninterruptible power 
supply for a computer 


We have had a lot of power failures 
lately and, although they are usually 
only half a second or so in duration, 
they play havoc with our computer in 
the office, as they usually occur at the 
most inopportune times. I would like 


to make a UPS for the system, using a 
Jaycar 200W inverter (Cat. MI-5038) 
powered by a lead-acid battery, which 
in turn is charged by a standard bat- 
tery charger. 

The monitor could still be powered 
directly from the mains supply, in 
case the converter can't handle the 
load, and be switched on separately 
by hand. Alternatively, the Altronics 
240V Power Relay (K-6070) could be 
used instead. 

My question concerns the rating in 

amp/hours for the battery to give ap- 
proximately 30 minutes of backup 
power, and the rating of the battery 
charger in amps, to continuously run 
the computer (ie, the charger is only 
on when the computer is on). (T. N., 
Kununurra, WA). 
* If we assume that the computer 
draws around 100 watts on average, 
then the battery charger required 
would need to be rated at around 10A 
continuous, as a minimum. During 
periods when the computer draws 
more power, such as when disc drives 
are activated, the battery could make 
up the difference. To give a battery 
backup time of 30 minutes, you would 
need a battery rated for at least 100 
amp/hours. 

However, after having been dis- 
charged by the computer for 30 min- 
utes, the charger will take several 
hours to completely recharge the bat- 
tery, during which time it would be 
unable to also provide the power for 
the computer. If you wanted to reduce 
the charging time and run the compu- 
ter at the same time, the charger would 
need a rating of around 25A continu- 
ous — the more, the better. 

Your suggestion for powering the 
monitor directly from the mains comes 
unstuck once the power goes off. The 


inverter needs to be able to power the 
monitor as well and we suspect that 
the Jaycar 200W inverter would be 
inadequate to drive both the computer 
and the monitor together if you need a 
backup time of 30 minutes. With this 
in mind, both the charger and the 
battery size need to be increased again, 
probably by a factor of 2. 

You should consider whether a 
backup time of 30 minutes is really 
justified. Have you considered a UPS 
card for your computer? This provides 
battery backup for just long enough 
for the computer to shut down in an 
orderly manner. They are on sale from 
computer retailers such as Rod Irving 
Electronics. 


Adding inputs to the 
120W PA amplifier 


Iam writing regarding the 120W PA 

Amplifier described in SILICON CHIP 
from November 1988:to January 1989. 
I wish to have more microphone in- 
puts. Is this possible using this circuit 
or will I have to change the complete 
mixer/preamp stage? Is the amplifier 
power board able to be used directly 
along with the 16-channel mixing deck 
described from February to May 1990? 
(R. T., Mundubbera, Qld). 
* [t would berelatively simple to add 
two extra microphone input channels 
by building another preamp board. 
On the second board you would only 
include the circuitry for IC1, IC2, IC4 
and IC5 and the outputs would be 
connected to the summing junction of 
IC3 at pin 2 (on the first preamp board), 
via 2.2kQ resistors. However, care with 
the layout and shielding would be 
required to obtain minimum hum. 

The power amplifier could be used 
directly with the 16-channel mixer. 
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Cash in your surplus gear. Advertise it here in Silicon Chip. 


CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $10.00 for up to 12 words plus 50 
cents for each additional word. Display ads (casual rate): $25 per column 
centimetre (Max. 10cm). Closing date: five weeks prior to month of sale. 


| 

| 

| 

| 

| Torun your classified ad, print it clearly in the space below or on a separate sheet 

| of paper, fill out the form & send it with your cheque or credit card details to: 
Silicon Chip Classifieds, PO Box 139, Collaroy, NSW 2097. Or fax the details to 

| (02) 979 6503. 

| 

| 


Enclosed is my cheque/money order for $ or please debit my 
Ш Bankcard С Visa Card а Master Сага 


Сага №. 
Signature Card expiry date / 
Name 
Street 
Suburb/town Postcode 
[ша ИИ GRE uiv dquaudh. WIS desse eg cubil dia е 
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FOR SALE 


NORFOLK ISLAND - BUSINESS FOR 
SALE: maintenance of audio, video and 
radio (including radio/TV broadcast) 
equipment. Agent for communications 
sales and service. House, vehicles, 
workshop, books, tools, etc, included. 
For someone with RF experience: a 
rare opportunity to live in a delightful, 
unique location, 2 1/2 hours from Syd- 
ney, free of sales and income tax, with 
an easy lifestyle. For information pack- 
age, please write, phone or fax: Charles 
Shaw, PO Box 290, Norfolk Island, 
South Pacific. Phone (0011) 6723 
22789. Fax (0011) 6723 22833. 


MicroZed has stocks of NewMicro 
68HC11F1 board, FORTH, (in EPROM), 
BASIC, SMALL C & Assembler. Needs 
5V-30mA. For info, send 1 x 45c to 
MicroZed (see display advert p.95 for 
address). 


SO YOU PURCHASED my $60 Basic 
Stamp and found that it didn't have 
enough program space or I/O. Perhaps 
you need my $15 EEPROM PIC16C84 
Micro and $20 Burner-Downloader 
board. A $2 coin for my PROMO disk. 
Covers all kits. Don McKenzie, 29 
Ellesmere Crescent, Tullamarine 3043. 
Phone (03) 338 6286. 


MicroZed has LCD drive board Serial 
in at 2400 Baud, drives your LCD with 
44780 chipset. For info 1 x 45c to 


RCS Radio Pty Ltd is the only com- 
pany that manufactures and sells 
every PC board and front panel pub- 
lished in SILICON CHIP, ETI and EA. 


RCS Radio Pty Ltd, 
651 Forest Rd, Bexley 2207. 
Phone (02) 587 3491 


HEATSINKS 


GREG BALL ELECTRONICS 


UNIT 8, 9-11 ABEL STREET, 
PENRITH 
PH: (047) 31 5661 FAX: (047) 31 5982 


POSITION VACANT 
Medical Electronics Company re- 
quires P.C. control software de- 


signer with analog/digital design 
background. Please send resume 
to 4 Clarke St Guildford NSW 2161. 


MicroZed (see display advert this page 
for address). 


68705 DEVELOPMENT SYSTEM: In 
Circuit Simulator/Emulator and program- 
mer board. Supports 68705 and 
68HC705 series of Motorola micro con- 
trollers. Oztechnics, PO Box 38, 
Шамуопо, NSW 2234. Phone (02) 541 
0310. Fax (02) 541 0734. Email 
oztec @ ozemail.com.au. 


C COMPILERS: everything you need 
to develop C and ASM software for 
68HCO08, 6809, 68HC 11, 68HC16, 8051/ 
52, 8080/85, 8086 or 8096: $150.00 
each. Macro CrossAssemblers for these 
CPUs + 6800/01/03/05 and 6502: $150 
for the set. Debug monitors: $75 for 6 
CPUs.All compilers, XASMs and moni- 
tors: $450. 8051/52 or 80C320 simula- 
tor (fast): $75. Demo disk: $5. Network 
Software: use serial, parallel, Arcnet or 
Ethernet to share files and printers on 
your PCs. DOS and Windows compat- 
ible. $105 per network. All prices + post- 
age. GRANTRONICS, PO Box 275, 
Wentworthville 2145. Ph/Fax (02) 631 
1236. 


AR-3000A. Rolls Royce of scanners. 
As new. Still in box. $1590. Ph (066) 42 
5263. 


MicroZed has a book and disk with 
software routines for Stamp functions 
to put in your own PIC chip programs. 
Ask for info (see display advert this 
page for address). 


SATELLITE EQUIPMENT from SAT- 
ELLITE PROFESSIONAL. We only sell 
quality equipment but unlike everyone 
else, we sell at prices you can afford. 
Dishes 65cm from $130, LNBs from 


Parallax Basic Stamp 


8 1/0 $49; Proto Board $17 


Program in schoolboy level BASIC 
for SOPHISTICATED results. Send 
4 x 45c stamps for application 
notes. Parallax technical support 
in Australia. 


MicroZed Computers 
PO Box 634 (296 Cook's Rd), 
ARMIDALE 2350 
V (067) 722 777 Е (067) 728 987 
Credit cards accepted. 


$150, receivers from $299. Some ofthe 
brands we carry are Chaparrel, Drake, 
Pace, КТІ, Gardiner. Phone or fax Sat- 
ellite Professionals today on (03) 803 
0215. 


UNUSUAL BOOKS: Electronic De- 
vices, Fireworks, Locksmithing, Radar 
Invisibility, Surveillance, Self-Protection, 
Unusual Chemistry and more. For a 
complete catalog, send 95 cents in 
stamps to Vector Press, Dept S, PO 
Box 434, Brighton, SA 5048. 


NEW SPRINKLER CONTROLLER 
KITS: RAIN BRAIN version uses 'C8 
and switch mode supply. Features ga- 


MEMORY & DRIVES 
EX. TAX PRICES AT MAY, 1995 


SIMM (all 70ns) DRAM DIP 

Parity/No Parity 1МЫх1 70nsDIP $7.80 
1Mb 30-pin $64/58 | 256x4 70ns DIP $7.80 
4Mb 30-pin $200/200 256x16 70п5 SOJ $48.00 
2Mb 72-pin $148/135 IBM PS.2 


4Mb 72-pin $250/228 


THINKPAD 8Mb $650 


8Mb72-pin $515470 
i6Mb 72.pin 855730 (4083 400 $300 
32Mb 72-pin  $1662/1450 TOSHIBA 
siis 3100SX — 4Mb $275 
8Mb РВООК а Е р 
CO-PROCESSORS 

SPARCELC 16Mb $730 
SSrSIDX to 40 $90 SPARC 10/20 64Mb $3872 
LASER PRINTER HP 


DRIVES - SEAGATE 

545Mb 14ms Зугму $268 
COMPAQ 850Mb tims 3yrwty $358 
CONTURA 8Mb $544  1052Mb9ms Syrwty $535 


Sales tax 21%. Overnight delivery. Credit cards welcome. - 
Ring for latest prices. We buy & trade RAM. 


with 2Mb 


1st Floor, 100 Yarrara Rd, PO Box 382, Pennant Hills, 2120. 


Tel: (02) 980 6988 P. ELHAM 


Fax: (02) 980 6991 
lore!! Contact Mantis Micro Products, 
38 Garnet St, Niddrie 3042. Phone/fax 
(03) 337 1917. 


MicroZed has eight Kilobyte of serial 
EEPROM data memory for Parallax 
Stamp! For info send 1 x 45c to Micro- 
Zed (see advert this page for address). 


TINY VIDEO CAMERAS from $199. 
MATCHBOX SIZE PCB MODULES 25 
Types. Optional: Lenses, C Lens 
Mounts, Cases & Technical Manuals. 
See p.90 SC Feb 1995. ALSO C.C.T.V. 
Std & Mini Cameras, Quad Splitters, 
Auto Switchers,Audio/Visual Intercoms, 
Observation Systems, Camera-TV/VCR 


SILICON CHIP FLOPPY INDEX 


WITH FILE VIEWER 


Now available: the complete index to all SILICON CHIP articles 

since the first issue in November 1987. The Floppy Index comes 

with a handy file viewer that lets you look а the index line by line or page by page 
for quick browsing, or you can use the search function. All commands are listed 
on the screen, so you'll always know what to do next. 


Notes & Errata also now available: this file lets you quickly check out the 
Notes & Errata (if any) for all articles published in SILICON CHIP. Not an index but 
a complete copy of all Notes & Errata text (diagrams not included). The file 
viewer is included in the price, so that you can quickly locate the item of interest. 


The Floppy Index and Notes & Errata files are supplied inASCII format on a 3.5- 
inch or 5.25-inch floppy disc to suit PC-compatible computers. Note: the File 


Viewer requires MSDOS 3.3 or above. 


Price $7.00 each + $3 p&p. Send your order to: Silicon Chip Publications, PO Box 
139, Collaroy 2097; or phone (02) 979 5644 & quote your credit card number; or 
fax the details to (02) 979 6503. Please specify 3.5-inch or 5.25-inch disc. 
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Microprocessor For 
Digital Effects Unit 
Now available from SILICON CHIP: 
the 68HC705-C8P pre-programmed 
microprocessor IC for the Digital 
Effects Unit described in the Feb- 


ruary 1995 issue. 

Price: $45 + $6 p+p 
Payment by cheque, money order 
or credit card to: Silicon Chip Pub- 
lications, PO Box 139, Collaroy, 
NSW 2097. Phone (02) 979 5644; 
Fax (02) 979 6503. 


Antenna Patch Links, Cordless Port- 
able Camera-TV/VCR Links, Colour 
Modules/Cameras. TINY PINHOLE 
MODULES 32 x 32 x 15mm SEE 
through a 2mm hole from $239. Com- 
petitive Prices, Qty, Indent & Manufac- 
turer Discounts. ALLTHINGS SALES & 
SERVICES Ph/Fax (09) 349 9413. 


MicroZed has MicaSOFT Tutor Pro- 
gram. For demo send 4 x 45c to 
MicroZed (see display advert p.95 for 
address). 


PRINTED CIRCUIT BOARDS for the 
hobbyist. For service & enquiries con- 
tact: T. A. Mowles (08) 326 5590. 


РУЕ СОТ 80 EPROM Emulator PCBs 
left. Normal Price $30, now $10! 8031's 
$2. P&P $5. This PCB can be used for 
8051 development projects too. See 
EA Jan/Feb 92. Tantau Australia, PO 


Microprocessor For 
Stereo Preamplifier 


Now back in stock: the 68HC705- 
C8P pre-programmed micropro- 
cessor for the Infrared Remote 
Controlled Stereo Preamplifier 
(SILICON CHIP, Sept.-Oct. 1993). 
This device also suits the Remote 


Volume Control published in May & 
June, 1993. 

Price: $45 $6 p+p 
Payment by cheque, money order 
or credit card to: Silicon Chip 
Publications, PO Box 139, Collaroy, 
NSW 2097. Phone (02) 9795644; 
Fax (02) 979 6503. 


Eds Circuit Board ise des 


Best Prices on Prototypes and 
Production Quantities. 
INSTANT PCB's 


> POBox448 Avalon Beach 2107 “ol 
Ph (02) 974 1189 Fax (02) 974 5491 


Box 1232, Lane Cove 2066. AH (02) 
878 4715. 


MicroZed has Parallax PIC Hobbiest 
Kit. For info, send 1 x 45c to MicroZed 
(see display advert p.95 for address). 


VALVES: all types for radio, audio and 
industrial use. For sale and wanted to 
buy. SSAE for list. Electronic Valve and 
Tube Company, PO Box 381, Chad- 
stone, Vic 3148. Fax (03) 571 1160. Ph 
(018) 557 380. 


WANTED: YOUR CIRCUIT & DESIGN IDEAS 


Do you have a good idea languishing in the ol’ brain cells. If so, why not 
sketch it out, write a brief description of its operation & send it to us. 


Provided your idea is workable & original, we'll publish it in Circuit 
Notebook & you'll make some money. We'll pay up to $60 for a really good 
circuit but don't make them too big please. Send your idea to: Silicon Chip 
Publications, PO Box 139, Collaroy Beach, NSW 2097. 
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SILICON CHIP BINDERS 


These beautifully-made binders will protect your copies of 
SILICON CHIP. They feature heavy-board covers, are 
made from a distinctive 2-tone green vinyl & have the 
SILICON CHIP logo printed in gold-coloured lettering on 


the spine & cover. 


To order, just fill in & mail the order form 
on page 53, or phone or fax your order to: 
Silicon Chip Publications, PO Box 
139, Collaroy Beach, 2097. Phone (02) 
979 5644. Fax: (02) 979 6503. 
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Advertising Index 


Altronics IFC,22-24 
Car Projects Book 

Dick Smith Electronics 

Emona Instruments 

Greg Ball Electronics 


Instant PCBs 


MicroZed Computers 


Oatley Electronics 


Railway Projects Book 
RCS Radio 

Rod Irving Electronics 
Silicon Chip Binders 
Silicon Chip Bookshop 
Silicon Chip Software 


Tortech 


PC Boards 


Printed circuit boards for SILICON 
CHIP projects are made by: 


e RCS Radio Pty Ltd, 651 Forest 
Rd, Bexley, NSW 2207. Phone (02) 
587 3491. 


• Marday Services, PO Box 19-189, 
Avondale, Auckland, NZ. Phone (09) 
828 5730. 


e Н. T. Electronics, 35 Valley View 
Crescent, Hackham West, SA 5163. 
Phone (08) 326 5590. 


Especially For 

Model Railway Ss 

Enthusiasts T № 
[> 


Order Direct 
From 


SILICON CHIP 


Order today by phoning (02) 979 5644 & quoting your credit card number; 
or fill in the form below & fax it to (02) 979 6503; or mail the form to 
PO Box 139, Collaroy, NSW 2097. 


КУ УУ ОГЛ ТГ ГҮҮ К ТУТ m 


This book has 14 model railway 


projects for you to build, Wea l Please send me copies of 14 Model Railway Projects 
including pulse power throttle 
controllers, a level crossing Enclosed is my cheque/money order for $ or please debit my 


detector with matching lights & 
sound effects, & diesel sound & 


LJ Bankcard LJ Visa Card LJ Master Card 


steam sound simulators. If you Card No. | | | | | 
are a model railway enthusiast, 
then this collection of projects Signature Card expiry date / 
from Silicon Chip is a must. 
Name Phone No (___) 
e. PLEASE PRINT 
Price: $7.95 - 
Suburb/town Postcode 


plus $3 p&p 


 ———— 


SILICON CHIP’S 20 
best car projects are 
now all together in 


et 
СТАИ i: 
M СА COR 


ZLA prow this 112-page book 


ON SALE 
NOW AT 
SELECTED 
NEWSAGENTS 


This book has 20 electronic projects for cars, including high energy & 
breakerless ignition systems, an ultrasonic alarm, a digital tachometer, a 
coolant level alarm, a flashing alarm light, a talking headlight reminder, 

a UHF remote switch & a thermostatic switch for electrically operated 

radiator fans. And there are eight quick circuit ideas as well. 


Price: $8.95 (plus $3 p&p if ordering from Silicon Chip) 


